IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Applicant: 
Patent No.: 
Assignee: 
Filed: 
Issued: 

Title: 



James F. Pitzen et al. 
5,792,573 

Linvatec Corporation 
July 24, 1996 
August 11, 1998 



Examiner: 
Group Art Unit: 
Application No. 
Docket No.: 
Parent 

Application No. 



RECHARGEABLE BATTERY ADAPTED 

TO BE ATTACHED TO ORTHOPEDIC DEVICE 



1714 

09/954,526 

54525.000055 

09/637,339 



PETITION UNDER 37 C.F.R. §1.47(b) FOR ACCEPTANCE OF 
THE REISSUE APPLICATION WITHOUT PARTICIPATION 
OF ONE OR MORE INVENTOR 

Assistant Commissioner for Patents 
BOX REISSUE 
Washington, D.C. 20231 

Sir: 

Petitioner and assignee of the above-captioned patent and Reissue Application, 
Linvatec Corporation, hereby petitions the Commissioner pursuant to 37 C.F.R. 
§ 1.47(b) to accept the Reissue Declarations and accompanying papers ("the Reissue 
Application") without the inventors' signatures. In support of this petition, and in 
accordance with the Manual of Patent Examining Procedure (MPEP) §409.03(b), 
petitioner submits the following statements and supporting documents: 

A. An executed copy of the Reissue Declaration filed with the application 
papers on August 1 1 , 2000, and an executed copy of the Reissue Declaration filed with 
the Continuation Reissue Application on March 5, 2001 ("collectively referred to 
herein as "the Reissue Declarations")- The application papers filed with the Reissue 
Declarations on March 5, 2001 also are attached hereto as Appendix A. The Reissue 
Declarations are signed by Patrick A. Doody, Registration No. 35,022, who is 
authorized to sign on behalf of the assignee, Linvatec Corporation; 

rr .,„ , RECEIVED 
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Serial No. 09/954,526 
Docket No. 54525.000055 



B. As noted in the Declaration of Patrick A. Doody, which is attached 
hereto as Appendix B, and as discussed in more detail in Section E below, Linvatec 
Corporation is the assignee in and to the above-captioned United States Patent No. 
5,792,573, in the name of Pitzen, et aL (hereinafter, "the Pitzen patent"). In 
compliance with 37 C.F.R. §1.64, the attached Reissue Declarations state that Linvatec 
Corporation's relationship to the inventors is that of assignee; 

C. In accordance with MPEP §409.03(d), petitioner attaches hereto as 
Appendix B, the Declaration of Patrick A. Doody, setting forth the facts and providing 
documents evidencing each of the inventor's refusals to execute the Reissue 
Declarations; 

D. In accordance with MPEP §409.03(e), the last known address of each 
inventor is set forth on the first page of the Reissue Declarations, and is reproduced 
below: 

James F. Pitzen, 

436 Oday Street South, 

Maplewood, Minnesota 55119-5540; 

Jeffrey D. Smith, 

19340 North Newgate Avenue, 

Marine on Saint Croix, Minnesota 55047; and 

Charles E. Alexson, 
12651 W Twin Lake Road, 
Hayward, Wisconsin 54843-5314; 

E. In accordance with MPEP §409.03(f), petitioner submits the following 
information and evidence establishing that Linvatec Corporation is the assignee of the 
Pitzen patent, and any reissue applications filed thereon. The originally named 
inventors of the Pitzen patent, Mr. James F. Pitzen, Mr. Jeffrey D. Smith, and Mr. 
Charles E. Alexson assigned their entire right, title, and interest in and to the Pitzen 
patent, and any reissues thereof, to 3M by virtue of an Assignment recorded at Reel 
7042, Frame 559-561, a copy of which is attached hereto as Appendix C. 3M 
subsequently assigned its right, title, and interest in and to the Pitzen patent, including 
any reissues thereof, to Linvatec Corporation by virtue of an assignment executed by 
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Gary Griswold, Staff Vice President of 3M, on September 19, 2000, a copy of which is 
attached hereto as Appendix D; and 

F. In accordance with MPEP §409.03(g), petitioner will suffer irreparable 
harm if the Commissioner does not permit it to file the above-captioned Reissue 
Application without participation by the inventors. The Reissue Application was filed 
on August 11, 2000, the two (2) year anniversary date of the issue date of the Pitzen 
patent. This filing date is needed to preserve petitioner's rights. 

On behalf of petitioner, Linvatec Corporation, 



Respectfully submitted, 





Date 



Patrick A. Doody 
Registration No. 35,022 



Hunton & Williams 
1900 K. St., N.W. 
Washington, D.C 20006 
(202) 955-1906 



RECEIVED 



JAN 0 8 2002 



OFFICE OF PETITIONS 



-3- 



FAIRFAX 1 62604v 1 



REISSUE PATENT 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Applicant: 



James F. Pitzen et al. 



Examiner: 



Patent No.: 



5,792,573 



Group Art Unit: 1111 



Assignee: 



Linvatec Corporation 
July 24, 1996 



Filed: 



Docket No.: 



5809.263-US-RE 



Title: 



RECHARGEABLE BATTERY ADAPTED TO BE ATTACHED TO 
ORTHOPEDIC DEVICE 



CERTIFICATE UNDER 37 CFR 1.10 

'Express Mail* mailing label number: EL488 196274US 

Date of Deposit: 1 1 August 2000 
I hereby certify that this correspondence is being deposited with the United States Postal Service 'Express 
Mail Post Office To Addressee' service under 37 CFR 1. 10 on the date indicated alaOve and is addressed to 
the Assistant Commissioner for Patents, Washington, D.C. 2023!. // J/ / 



We, James F. Pitzen, Jeffrey D. Smith, and Charles E. Alexson declare as follows: 

1 . We are citizens of the United States of America, residing at: 

James F. Pitzen, 

436 Oday Street South, 

Maplewood, Minnesota 55119-5540; 

Jeffrey D. Smith, 

19340 North Newgate Avenue, 

Marine on Saint Croix, Minnesota 55047; and 

Charles E. Alexson, 

12651 WTwin Lake Road, 

Hayward, Wisconsin 54843-5314, respectively. 




REISSUE DECLARATION OF JAMES F. PITZEN , 
JTEFFREY D. SMITH, AND CHARLES E. ALEXSON 



2. We are the original, first and joint inventors of the invention described in Letters 
Patent No. 5,792,573, granted August 1 1, 1998, described and claimed in the accompanying 
application for which we solicit a reissue patent. 

3. We have reviewed and understand the contents of the specification and claims of this 
application, including reissue claims 13-35 added by preliminary amendment and filed along 
with this declaration. 

4. We believe the above-identified patent is partially inoperative by reason of claiming 
less than we had the right to claim in the patent. Specifically, we believe that we are entitled to 
generic claims that more adequately cover the subject matter of our invention as we understand 
and contemplated when originally filing the above-mentioned patent. This subject matter is set 
forth in reissue claims 13-35 added as part of this reissue application. 

5. It was an error to fail to include in the above-identified patent, apparatus claims 
commensurate in scope with those set forth in reissue claims 13-35. 

6. Specifically, it was an error, for example, not to include a claim having the scope of 
that provided in new claim 13. In claim 13, the language describing the resealable attachment 
structure has been modified to more adequately cover the subject matter of our invention. It was 
an error not to include such a claim, with the reworded elements as provided below. 
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Claim 1 


Claim 13 


1 . A rechargeable battery adapted 
to be repeatably and releaseably 

all£H*llCll l\J all UIUIUUCLUL. LiriVC 

assembly, the orthopedic drive 
assembly having elongate drive and 
handle portions, a battery receiving 
portion having a pair of tracks defining 
flanges, a pair of battery terminals, and 
a blocking member movable between 
latched and release positions; 


13. A rechargeable battery adapted to 
be repeatably and releasably attached to a 
drive assembly, the drive assembly 
having battery terminals and a battery 
receiving portion; 


oiaiu, uaLicry tornpnsing. an 
autoclavable battery housing having top 
and bottom portions, at least one cell 
within the battery housing and a pair of 
battery contacts adjacent the top 
portion of the housing and situated to 
engage the battery terminals of the 
orthopedic drive assembly, 


said battery comprising: a battery 
housing having top and bottom portions, 
at least one cell within the battery 
housing and battery contacts adjacent the 
housing and situated to engage the 
battery terminals of the drive assembly; 


releasable attachment means for 

rplpjicaKlv aftaphincr tHp Hattpr-i/ tr\ tl-i** 
l titaoauij' a I ladling LtlC DallCijr lO UlC 

battery receiving portion in a direction 
other than the direction of elongation of 
the handle portion, 


one of the drive assembly and the battery 
naving a pair or tracKs aeiirung ilanges; 
and the other of the drive assembly and 
the battery having grooves configured to 
receive the flanges of the tracks; wherein 
the battery may be repeatably and 
releasably attached to the drive assembly 
by sliding the battery into and out of 
engagement with the drive assembly. 


said releasable attachment means 
conmrisinf?" 




(a) the battery having a pair of grooves 
adapted to receive the flanges of the 
tracks, and 




(b) a slot for receiving the blocking 
member when the blocking member is 
in the latched position- 
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7. It was also an error to not include a claim having the scope of that provided in new 
claim 21. Comparing to original claim 1, claim 21 has less rewording than does claim 13 to 
indicate, broadly, the elements of the Applicants' inventive, rechargeable battery adapted to be 
repeatably and releasably attached to a drive assembly. Specifically, for example, it was an error 
to not include a claim directed to a rechargeable battery: 

(a) attached to a drive assembly without the limitation that the 
drive assembly be "an orthopedic" drive assembly; 

(b) attached to a drive assembly without the limitation that the 
drive assembly include "a blocking member movable 
between latched and release positions"; 

(c) attached to a drive assembly without the limitation that the 
drive assembly include "a pair of* battery terminals; 

(d) . .without the limitation that the rechargeable battery include 

"a pair of 1 battery contacts; 

(e) without the limitation that the rechargeable battery be 
"autoclavable"; and 

(f) comprising a resealable attachment means without the 
limitation that the resealable attachment means comprise "a 
slot for receiving the blocking member when the blocking 
member is in the latched position." 

To identify changes made in new claim 21 with respect to original claim 1, set forth below is 

new claim 2 1 with the underlined language indicating additions to the text of original claim 1 

and language in bolded brackets indicating language that has been deleted from original claim 1 . 

It was an error not to include a claim having the changes indicated in new claim 21 . 

21. A rechargeable battery adapted to be repeatably and releaseably attached 
to a(n orthopedic] drive assembly, the [orthopedic] drive assembly having 
elongate drive and handle portions, a battery receiving portion having a pair of 
tracks defining flanges, and [a pair of] battery terminals[, and a blocking 
member movable between latched and release positions]; 
said battery comprising: 

a[n autoclavable] battery housing having top and bottom portions, at 
least one cell within the battery housing and [a pair of] battery 
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contacts adjacent the top portion of the housing and situated to 
engage the battery terminals of the [orthopedic] drive assembly, 
and 

releasable attachment means for releasably attaching the battery to the 
battery receiving portion in a direction other than the direction of 
elongation of the handle portion[, 

said releasable attachment means comprising: 

(a) the battery having a pair of grooves adapted to receive the 
flanges of the tracks, and 

(b) a slot for receiving the blocking member when the blocking 
member is in the latched position]. 

8. It was also an error to not include a claim having the scope of that provided in new 

claim 29. Comparing to original claim 1, claim 29 has less rewording than does claim 13 or 21 

to indicate, broadly, the elements of the Applicants' inventive, rechargeable battery adapted to be 

repeatably and releasably attached to an orthopedic drive assembly. Specifically, for example, it 

was an error to not include a claim directed to a rechargeable battery: 

(a) without the limitation that the rechargeable battery be 
"autoclavable"; 

(b) attached to a drive assembly without the limitation that the 
drive assembly include "a blocking member movable 
between latched and release positions"; 

(c) attached to a drive assembly without the limitation that the 
drive assembly include "a pair of battery terminals; 

(d) without the limitation that the rechargeable battery include 
M a pair of 1 battery contacts; and 

(e) comprising a resealable attachment means without the 
limitation that the resealable attachment means comprise "a 
slot for receiving the blocking member when the blocking 
member is in the latched position." 

To identify changes made in new claim 29 with respect to original claim 1, set forth below is 
new claim 29 with the underlined language indicating additions to the text of original claim 1 
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and language in bolded brackets indicating language that has been deleted from original claim 1. 

It was an error not to include a claim having the changes indicated in new claim 29. 

29. A rechargeable battery adapted to be repeatably and releaseably attached 
to an orthopedic drive assembly, the orthopedic drive assembly having elongate 
drive and handle portions, a battery receiving portion having a pair of tracks 
defining flanges, and [a pair of] battery terminals[, and a blocking member 
movable between latched and release positions]; 
said battery comprising: 

a[n autoclavable] battery housing having top and bottom portions, at 
least one cell within the battery housing and [a pair of] battery 
contacts adjacent the top portion of the housing and situated to 
engage the battery terminals of the orthopedic drive assembly, and 
reieasable attachment means for releasably attaching the battery to the 
battery receiving portion in a direction other than the direction of 
elongation of the handle portion[, 
said reieasable attachment means comprising: 

(a) the battery having a pair of grooves adapted to receive the 
flanges of the tracks, and 

(b) a slot for receiving the blocking member when the blocking 
member is in the latched position]. 

9. All errors being corrected in this reissue application arose without any deceptive 
intention on the part of the applicants. 

10. We acknowledge the duty to disclose information which is material to the 
examination of this application in accordance with 37 C.F.R. § 1.56(a). 

1 1. We hereby declare that all statements made herein of our own knowledge are true and 
that all statements made on information and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under Section 1001 of the Title 18 of the United 
States Code, and that such willful false statements may jeopardize the validity of the application 
or any patent issuing thereon. 
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12. I authorize Merchant & Gould P.C. to prosecute this application and to transact all 
business in the Patent and Trademark Office connected therewith. 



Date: 



James F. Pitzen 



Date: 



Jeffrey D. Smith 



Date: 



Charles E. Alexson 
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REISSirF. PATFM-T 

IN THE IINTTED STATES PATENT AND TRADEMARK OFFICE 

James F. Pitzen et al. Examiner: 

5,792,573 Group Art Unit: 1111 

Linvatec Corporation 

July 24, 1996 Docket No.: 54525.000055 

RECHARGEABLE BATTERY ADAPTED TO BE ATTACHED TO 
ORTHOPEDIC DEVICE 



REISSUE DECLARATIO N OF JAMES F. PITZRN . 
JEFFREY D. SMITH. AND CHARLES F. ALEXSON 

We, James F. Pitzen, Jeffrey D. Smith, and Charles E. Alexson declare as follows: 

1. We are citizens of the United States of America, residing at: 

James F. Pitzen, 
436 Oday Street South, 
Maplewood, Minnesota 55119-5540; 



RECEIVED 

JAN 0 8?00? 



Jeffrey D. Smith, 
19340 North Newgate Avenue, 
Marine on Saint Croix, Minnesota 55047; and OFFICE OF PETITIONS 

Charles E. Alexson, 

1265 1 W Twin Lake Road, 

Hayward, Wisconsin 54843-5314, respectively. 

2. We are the original, first and joint inventors of the invention described in Letters 
Patent No. 5,792,573, granted August 11, 1998, described and claimed in the accompanying 
application for which we solicit a reissue patent. 

3. We have reviewed and understand the contents of the specification and claims of 
this application, including reissue claims 13-35 added by preliminary amendment and filed 
along with this declaration. 



4. We believe the above-identified patent is partially inoperative by reason of 
claiming less than we had the right to claim in the patent. Specifically, we believe that we are 
entitled to claims that are not limited to application to orthopedic devices, and that more 
adequately cover the subject matter of our invention as we understand and contemplated 
when originally filing the above-mentioned patent. In fact, during prosecution of the parent 
application serial No. 08/258,338, that ultimately resulted in the issuance of U.S. Patent No. 
5,792,573 (the patent referred to herein), the Examiner issued a restriction requirement and 
stated that the subject matter in the claims ultimately issued in U.S. Patent No. 5,792,573 
could be utilized in other power tools, such as power screwdriver. This subject matter, which 
does not limit the battery's utility to an orthopedic device, is set forth in reissue claims 13-35 
added as part of this reissue application. 

- 5. It was an error to fail to include in the above-identified patent, claims 
commensurate in scope with those set forth in reissue claims 13-35. 

6. Specifically, it was an error, for example, not to include a claim having the scope 
of that provided in new claim 13. In claim 13, the language describing the releasable 
attachment structure has been modified to more adequately cover the subject matter of our 
invention. It was an error not to include such a claim, with the reworded elements as 
provided below. 



Claim i 


Claim 13 


1 . A rechargeable battery adapted 
to be repeatably and releaseably 
attached to an orthopedic drive 
assembly, the orthopedic drive 
assembly having elongate drive and 
handle portions, a battery receiving 
portion having a pair of tracks defining 
flanges, a pair of battery terminals, and 
a blocking member movable between 
latched and release positions; 


13. A rechargeable battery adapted to 
be repeatably and releasably attached to a 
drive assembly, the drive assembly 
having battery terminals and a battery 
receiving portion; 


said battery comprising: an 
autoclavable battery housing having top 
and bottom portions, at least one cell 
within the battery housing and a pair of 
battery contacts adjacent the top 
portion of the housing and situated to 
engage the battery terminals of the 
orthopedic drive assembly, 


said battery comprising: a battery 
housing having top and bottom portions, 
at least one cell within the battery 
housing and battery contacts adjacent the 
housing and situated to engage the 
battery terminals of the drive assembly; 


releasable attachment means for 
releasably attaching the battery to the 
battery receiving portion in a direction 
other than the direction of elongation of 
the handle portion, 


one of the drive assembly and the battery 
having a pair of tracks defining flanges; 
and the other of the drive assembly and 
the battery having grooves configured to 
receive the flanges of the tracks; wherein 
the battery may be repeatably and 
releasably attached to the drive assembly 
by sliding the battery into and out of 
engagement with the drive assembly. 


said releasable attachment means 
comprising: 




(a) the battery having a pair of grooves 
adapted to receive the flanges of the 
tracks, and 




(b) a slot for receiving the blocking 
member when the blocking member is 
in the latched position. 





7. It was also an error to not include a claim having the scope of that provided in new 
claim 21. Comparing to original claim 1, claim 21 has less rewording than does claim 13 to 
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indicate, broadly, the elements of the Applicants' inventive, rechargeable battery adapted to 
be repeatably and releasably attached to a drive assembly. Specifically, for example, it was 
an error to not include a claim directed to a rechargeable battery: 

(a) attached to a drive assembly without reciting that the 
drive assembly be "an orthopedic" drive assembly; 

(b) attached to a drive assembly without reciting that the 
drive assembly includes "a blocking member movable 
between latched and release positions"; 

(c) attached to a drive assembly without reciting that the 
drive assembly include "a pair of battery terminals; 

(d) without reciting that the rechargeable battery include "a 
pair of battery contacts; 

(e) without reciting that the rechargeable battery be 
"autoclavable"; and 

(f) comprising a releasable attachment means without 
reciting that the releasable attachment means comprise 
"a slot for receiving the blocking member when the 
blocking member is in the latched position." 

To identify changes made in new claim 21 with respect to original claim 1, set forth below is 

new claim 21 with the underlined language indicating additions to the text of original claim 1 

and language in bolded brackets indicating language that has been deleted from original claim 

1. It was an error not to include a claim having the changes indicated in new claim 21 . 

21. A rechargeable battery adapted to be repeatably and releaseably 
attached to a[n orthopedic] drive assembly, the [orthopedic] drive assembly 
having elongate drive and handle portions, a battery receiving portion having a 
pair of tracks defining flanges, and [a pair of] battery terminals!, and a 
blocking member movable between latched and release positions]; 
said battery comprising: 

a[n autoclavable] battery housing having top and bottom portions, 
at least one cell within the battery housing and (a pair of] 
battery contacts adjacent the top portion of the housing and 
situated to engage the battery terminals of the [orthopedic] 
drive assembly, and 
releasable attachment means for releasably attaching the battery to 
the battery receiving portion in a direction other than the 
direction of elongation of the handle portion[, 
said releasable attachment means comprising: 
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(a) the battery having a pair of grooves adapted to receive 
the flanges of the tracks, and 

(b) a slot for receiving the blocking member when the 
blocking member is in the latched position]. 

8. It was also an error to not include a claim having the scope of that provided in new 

claim 29. Comparing to original claim 1, claim 29 has less rewording than does claim 13 or 

21 to indicate, broadly, the elements of the Applicants' inventive, rechargeable battery. 

Specifically, for example, it was an error to not include a claim directed to a rechargeable 

battery: 

(a) without reciting that the rechargeable battery be 
"autoclavable"; 

(b) attached to a drive assembly without reciting that the 
drive assembly include "a blocking member movable 
between latched and release positions"; 

(c) attached to a drive assembly without reciting that the 
drive assembly include "a pair of* battery terminals; 

(d) without reciting that the rechargeable battery include "a 
pair of battery contacts; and 

(e) comprising a releasable attachment means without 
reciting that the releasable attachment means comprise 
M a slot for receiving the blocking member when the 
blocking member is in the latched position." 

To identify changes made in new claim 29 with respect to original claim 1, set forth below is 

new claim 29 with the underlined language indicating additions to the text of original claim 1 

and language in bolded brackets indicating language that has been deleted from original claim 

1. It was an error not to include a claim having the changes indicated in new claim 29. 

29. A rechargeable battery adapted to be repeatably and releaseably 
attached to an orthopedic drive assembly, the orthopedic drive assembly 
having elongate drive and handle portions, a battery receiving portion having a 
pair of tracks defining flanges, and [a pair of] battery terminals!, and a 
blocking member movable between latched and release positions]; 
said battery comprising: 

a[n autoclavable] battery housing having top and bottom portions, 
at least one cell within the battery housing and [a pair of] 
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battery contacts adjacent the top portion of the housing and 
situated to engage the battery terminals of the orthopedic drive 
assembly, and 

releasable attachment means for releasably attaching the battery to 
the battery receiving portion in a direction other than the 
direction of elongation of the handle portion[, 

said releasable attachment means comprising: 

(a) the battery having a pair of grooves adapted to receive 
the flanges of the tracks, and 

(b) a slot for receiving the blocking member when the 
blocking member is in the latched position). 

9. All errors being corrected in this reissue application arose without any deceptive 
intention on the part of the applicants. 

10. We acknowledge the duty to disclose information which is material to the 
examination of this application in accordance with 37 C.F.R. § 1.56(a). 

1 1. We hereby declare that all statements made herein of our own knowledge are true 
and that all statements made on information and belief are believed to be true; and further that 
these statements were made with the knowledge that willful false statements and the like so 
made are punishable by fine or imprisonment, or both, under Section 1001 of the Title 18 of 
the United States Code, and that such willful false statements may jeopardize the validity of 
the application or any patent issuing thereon. 
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12. I authorize Hunton & Williams, to prosecute this application and to transact all 
business in the Patent and Trademark Office connected therewith. 



Ste. kt/*o Date: 



J&mes F. Pitzen 



€+J Date: 



Jeffrey D. Smith 
Charles E. Alexson 



Date: 
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RECHARGEABLE BATTERY ADAPTED TO 
BE ATTACHED TO ORTHOPEDIC DEVICE 

This application is a divisional of U.S. patent application 
Scr. No, 08/758 J38. filed Jun. 10. 1994. now U.S. Pal. No. 
5.553.675. issued Sep. 10. 1996. 

TECHNICAL FIELD 
The present invention is directed to cordless rechargeable 
battery powered drive assemblies for driving orthopedic 
surgical instruments. 

BACKGROUND 
Orthopedic drive assemblies arc we LI known in the art. 
Such drive assemblies may be adapted for various orthope- 
dic procedures such as drilling, screwing, reaming, wire 
driving, pi nnin g and sawing (both reciprocating and 
sagittal). Typically a drive assembly is powered by either a 
rechargeable battery system (e.g. a cordless system) or by a 
pneumatic system which utilises compressed fluid to power 
the device. 

The art is replete with cordless rechargeable battery 
powered drive assemblies for driving orthopedic surgical 
instruments. Typically, such instruments comprise generally 
pistol-shaped devices having elongate handle and drive 
portions. Examples of such drive assemblies comprise: (1) 
the Orthopower 90 cordless instruments available from 
Stryker of Kalamazoo. Mich.; (2) the Cordless 200 Reamer. 
Cordless 800 Wire Driver. Cordless Sagjnal Saw or Cordless 
450 Orthopedic Drill available from Dyooics of An do vex 
Md_ (3) the Maxion™ orthopedic drive device, previously 
sold by the Minnesota Mining and Manufacturing Co. (3M) 
of Sl PauL Minnesota; (4) me Hall Vera power orthopedic 
instruments available from Hall Surgical of Carpincrina 
California (associated with Zimmer); and (5) the product 
known as the* 200 Reamer, previously sold by Black & 
Decker. Cordless battery powered drive assemblies for driv- 
ing orthopedic surgical instruments arc described in VS. 
Pat. Nos. 3.734.207; 4.050J28: 4.091.880; 4.441.563; 
.4.641.076; 4.728.876 and 5.080.983. 

Because the batteries in an orthopedic drive device arc 
preferably rechargeable, relcasable attachment 
provided in some prior art devices for rcleasahly «^»^ j n g t 
battery pack to the rest of the device. Typically, a baaery 
pick Is attached to and removed from the handle portion of 
the device in a direction that is substantially parallel to the 
axis of elongation of the handle portion. Individual batteries 
arc placed in a housing creating the battery pack which is 
then attached to the device by being slid in a direction 
generally parallel to Che elongate axis of the handle portion 
of the device. The battery park typically includes electrical 
circuit connection means for connecting the battery pack to 
cicctrooic circuitry in the device. A device typically secures 
the battery pack to the rest of the device. 

While such re Leas able attachment tv*w< arc generally 
acceptable, they leave room for improvement. One draw- 
back of such a relcasablc attachment means Is that gravity 
tends to continuously operate on the battery padk to urge it 
out of the device. Another drawback for some prior devices 
is that, because of the significant vibration forces encoun- 
tered during use of the orthopedic drive assembly 
(particularly during sagittal sawing), the electrical circuit 
connection means tend to corrode. This type cf corroiioo is 
known as freeing corroiiou. As used herein, the phrase 
•fretting corrosion'" surface degradation occurring at ■ 

the interface of mating electrical contacts which results in 
the reduction or even loss of electrical continuity. 
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Frerting corrosion Ls fcuad ia compoocais forming coa- 
ucs which arc ail owed to move mdepcadeotly with rrspect 
to Z2d\ other during currcoc flow. This independent move- 
meat is believed to cause mechanical abrasion which will 
5 wear the surfaces. Gaping between the electrical contacts 
during electrical flow any result in electrical arcing with 
aaeodant generated heat potentially sufficient to melt the 
surface of the contacts. Pitting, welding and burning may 
also result. Also, a physical change in the material forming 
to the contacts may occur. Plating for enhanced electrical 
contact may be lost and carbon deposits may accumulate 
resulting in reduced electrical continuity. 

Because orthopedic drive assemblies are used in surgical 
procedures which require delicate yet physically demanding 
15 tasks, the balance and maneuverability of an orthopedic 
drive device is also important to surgeons. Hand fatigue is a 
problem associated with many existing drive assemblies as 
well as a general difficulty in maneuvering the device during 
some surgical procedures Weight distribution and size coo- 
20 sideradons arc believed to contribute to these problems, as 
the typical cordless rechargeable baa cry powered chive 
assembly may be curnhcrsome to hold and use. particularly 
during a delicate orthopedic procedure where only the 
highest qualify is tolerated. Size and weight considerations 
25 involved in the placement of elements such as the batteries, 
transmission, electronic control circuitry and motor typically 
reader an existing device difficult to maneuver. 

Other prior art drive assemblies arc excessively large, 
^ Oversized drive assemblies may be difficult to maneuver, 
particularly during a surgical procedure at a cramped or 
remote location. 

BRIEF DESCRIPTION OF THE INVENTION' 

33 According to the present invention there is provided a 
drive assembly for driving orthopedic surgical instruments 
which (1) affords excellent balance and rnaneuverability for 
a user which offers enhanced handling characteristics and 
convenience during use. (2) affords aruchment and removal 
^ of a battery pack in a direction other than the direction of 
elongation of the handle portion of the device. (3) includes 
a connection between the battery pack and me electronic 
circuitry of the device which resists fretting corrosaoa (4) 
includes an ergoaomically designed handgrip shape that fits 
45 a surgeon's hand comfortably, and (5) is sized for conve- 
nient maneuvering during an orthopedic surgical procedure. 

According to the present lnvendoo. there is provided a 
drive assembly for driving various orthopedic surgical 
instruments, such as. but not limited to. drills, screws. 
30 reamers, wires, pins and saws (both reciprocating and 
sagittal). The drive assembly comprises a housing having 
elongate drive and handle portions with the handle portion 
projecting from the drive portion. A drive is present com- 
prising an mocor preferably mounted within the drive per- 
55 tion. The motor has a motor shaft, and the drive includes a 
transmission for transmitting power of the mocor shaft to the 
surgical insnu mrnr . The transmission includes a drive mem- 
ber. Prefer ably the drive portion has surfaces defining a wire 
receiving chamber adapted to receive an orthopedic wire 
60 adapted to be driven during an orthopedic surgical proce- 
dure. 

The drive assembly also includes a nigger assembly 
movable relative to the handle portion; and electrical circuit 
means operativdy associated with the trigger assembly for 
6j coo trolling the motor. 

The handle portion comprises a releasably attachable 
battery having at least one cell (preferably eight), a battery 
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housing, and a pair of battery contacts. The handle portion 
also ru_s a baa cry receiving portion having battery terminals 
Adapted to engage the battery contacts: and rcieasable 
artacfiracnt means for releasably attaching the baa cry to the 
battery receiving portion in a direction other than the direc- 
tion of elongation of the handle portion. Preferably, the 
direction is a direction substantially parallel to the axis of the 
drive parti on. 

In the preferred embodiment, the rcieasable attachment 
means comprises a) the handle portion having a pair of 
tracks defining flanges that are elongate in a direction 
substantially parallel to the longitudinal axis of the drive 
portion, b) the battery having a pair of grooves adapted to 
receive the flanges of the cracks, and a pair of flexible, 
resilient cantilever members, and c) the battery receiving 
portion having surfaces defining a cantilever member cavity 
for receiving the pair of flexible, resilient cantilever mem- 
bers in an interference fit so that the battery is fictionally 
held in place relative to the battery receiving portion. A latch 
far releasably securing the baaery to the battery receiving 
portion is also preferably present. 

The drive assembly also includes a novel floating battery 
terminal assembly comprising biasing means foe biasing the 
battery te rmin a ls toward a rest position, and mounting 
means for mounting the battery terminals for deflection from 
the rest position. In one embodiment, each of the battery 
terminals comprises a substantially flat plate member having 
opposite side surfaces, and each of the battery contacts 
comprise a pair of flexible, resilient arcuate numbers which 
arc a d a p t ed to engage opposite side surfaces of a battery 
termioaj. 

Also prefcrabry. the handle portion comprises a handgrip 
portion having outer surfaces that arc sized and shaped to be 
grasped by a user without touching the battery, and inner 
surfaces defining a handgrip cavity. The handgrip cavity is 
free of the transmission, the motor and any cells of the 
baaery when the battery is received in, the battery receiving 
portion. Preferably, the cells of the baaery are spaced on an 
opposite end of the handgrip portion than the mmr^ and 
transmission. 

Alternatively, the present invention may be described as 
a rechargeable battery adapted to be repeatabry and releas- 
ably attached to an ormopodic drive assembly. In this aspect 
of the invention, the orthopedic drive asserabry has c loogaie 
drive *od handle portions, a battery receiving portion having 
a pair of tracks defining flanges, a pair of battery terminals, 
and surfaces defining a cantilever receiving cavity. 

The battery comprises an autociivable battery housing 
having opposite top and bottom portions, at least one cell 
within the battery housing, and a pair of battery contacts 
mounted adjacent the top portion of the housing and adapted 
to engage the battery terminals of the orthopedic drive 
assembly. Rcieasable attachment means are present for 
releasably attaching the battery to the battery receiving 
portion in a direction other than the direction of elongation 
of the handle portion. The rcieasable attachment means and 
battery terminals comprise the preferred versions as dis- 
cussed abo ve- 
in this aspect of the invention, the battery contacts 
include a first end fixedly attached to the top portion of the 
batiery housing and a second end adapted to abut a support 
shoulder of the top portion of the battery housing. The 
battery housing comprises opposite, substantially flat front 
and rear walls constructed from a niaterial suitable for 
protecting the ccll(s) during an autoclave procedure. The 
baaery comprises eight substantially cylindrical cells having 
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longitudinal axes. The eight cylindrical cell* are arranged in: 
a) a from row of three cells substantially adjacent i front 
wall of the b artery housing, b) i rear row substantially 
adjacent a rear wall of the baa cry bousing, and c) a middle 
3 row of two cells between the front and rear rows. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention will be further described with 
reference to the accompany in g drawing wherein refer- 
10 ence numerals refer to like parts in the several views, and 
wherein: 

FIG. I is a perspective view of a drive assembly for 
driving orthopedic surgical instruments according to the 
present invention: 

FIG. 2 is an enlarged sectional view of the drive assembly 
of FIG. 1. illustrating a battery pack of the device removed 
from the device in solid lines, and illustrating the position of 
the baltcry pack when attached to the drive assembly in 
^ phantom lines; 

FIG. 3 is an enlarged perspective view of the battery pack 
far use in the drive assembly of FIG. 1; 

FIG. 4 is an enlarged rear view of the drive assembly of 
FIG. 1; 

13 FIG. 5 is a top view of the bartery pack of FIG. 3; 

FIG. 6 is a sectional view of the battery pack of FIG. 3; 
FIG. 6A is a bottom view of portions of the drive 
assembly of FIG. 2 with the battery pack rerooved which 
illustrates battery terminals that arc adapted to be connected 
343 to the battery contacts of the battery pack of FIG. 3; 

FIG. 7 is an enlarged side view of the drive assembly of 
FIG. 1; 

FIG. 8 is a top view of the orthopedic drive assembly of 

33 n P- 7: 

FIG. 9 is a front view of the drive assembly of FIG. 7; 
FIG. 1* is a side view of the battery pack of FIG. 3; 
FIG. 11 is an enlarged bottom view of a handle portion of 
a drive assembly with the battery pack removed to illustrate 
4a details of a second embodiment of battery terminals accord- 
ing to the present invention and with portions of a battery 
pack receiving cavity illustrated with dashed lines; 

FIG. 12 is a partial sectional view of a battery receiving 
portion of the drive assembly and cantilever arms of the 
43 battery pack showing the position of the can tO ever arms 
when the battery pack is attached to the rest of the ortho- 
pedic drive assembly; 

FIG. 13 is a top view of oae of a pair of p ief cii e d battery 
contacts for a ban cry pack according to the present 
50 invention, which battery pack is adapted to be connected (o 
a drive assembly having the battery terminal* of FIG. 11 ; 
FIG. 14 is a side view of the battery contact of FIG. 13; 
FIG. 15 is an enlarged bottom view of portion* of the 
3J handle portion of the drive assembly of FIG. 11 which 
illustrates drtmU of a pair of floating battery trrminm\ 
assemblies including a battery terminal of one of the assem- 
blies shown offset relative to the axis of the drive portion of 
the housing of the device; 
60 FIG. 16 is a sectional view of a floating battery terminal 
assembly of FIG. 15 which illustrates details of a battery 
terminal in a rest position; 

FIG. 17 is a sectional view of portions of the drive 
assembly of FIG. 16 taken approximately along lines 
6J 17 — 17 of FIG. 16 except mat one battery terminal and 
co once! or arc removed to illustrate drtiilt of a bole for 
receiving the battery terminal'. 
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FIG. 18 is a sectional view <imihr to FIG. 16 except that 
the floating battery termioal assembly is slightly offset from 
its rest position, as may occur during vibraxioa of the 
orthopedic drive device: 

FIG. 19 is a sectional view of the floating battery lexminaJ 
of FIG. 17 with the battery terminal offset laterally with 
respect to its longitudinal axis in a rest poririoc, and with 
other portions omitted to iliuscraie deLails; 

FIG. 20 is a scctionaJ view of the floating baa cry terminal 
assembly of FIG. 17 with the battery terminal illustrated in 
a rest position and with other portions omitted to illustrate 
details: 

FTG. 21 is a schematic illustration of a switch mechanism 
for use in the drive assembly according to the present 
invention: 

FIG. 22 is a top view of another embodiment of battery 
contact for use with a drive assembly having the battery 
terminals of FIG. 11; 

FTG. 23 is a side view of the battery contact of FIG. 22; 
and 

FIG. 24 is a perspective view of a b artery with the battery 
contacts of FIGS. 13 and 14. 

DETAILED DESCRIPTION 

Referring now to FIGS. 1 through It of the drawing there 
is shown an embodiment of a cordless rechargeable battery 
powered drive assembly for driving orthopedic surgical 
instruments according to the present invention, generally 
designated by reference character 10. The drive assembly 10 
includes a housing comprising elongate drive 4 and handle 
6 portions defining drive D and handle H portion longitu- 
dinal axes. The drive portion 4 and a significant portion of 
the handle portion 6 arc constructed by assembling two large 
bousing pieces (sec FIG. 7) to afford convenient disassembly 
of the device for repair. 

Referring now to FIG. 2, the drive assembly 10 includes 
a motor assembly having a D.C electric powered motor 12 
Including a rotor 14 and a motor shaft 16. A drive is also 
pr e s en t comprising a transmission for transmitting the power 
of the motor shaft 16 to the surgical instrument. The illus- 
trated transmis si on includes a drive member or «r*«'^'^ IS. 
a ring gear 19. and a gear pin and planetary gear assembly 

Preferably, the motor 12 is mounted within the drive 
portion 4. As used in this application, when it is said that the 
motor is within the drive portion 4. it is rrr**" mat the rotor 
14 and motor abaft 16 are substantially conujWetely located 
within the structure of the housing defining the drive portioa 
4. as opposed, for example, to one of the rotor or motor shaft 
being located in the handle portioa 6 or a substantial portion 
of the motor being located in the handle portion 6. of course 
some wires and electronic circuitry associated with the 
motor may be present outside the drive portioa 4, and yet the 
motor will nevertheless be within the drive portion 4 as 
understood ih the present invention. Also preferably, the 
transmission (eg. 18. 19 and 21) is mounted within the drive 
portion 4. 

A connector is provided for attaching a chuck or other 
such holder or instrument that may be driven by the drive 
assembly It. The connector comprises a nose insert 26 
having a socket into which a cylindrical portion of the 
surgical instrument can project with a «p lined central rotat- 
ablc driven collar engaged with mating splines 17 on the 
inner surface of the drive m m b ei 18, and with pins (not 
shown) projecting radially of the cylindrical portion engaged 
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in ton girudia ally extending sloes 15 opening through the cod 
of the housing. A helix pin/collar assembly 23 is rouuble 
about the axis D of the drive portioa and is biased by torsion 
spring 27 so that arcumfercn dally projecting hooks near 

5 slots 15 on the collar 25 can engage the pins on the surgical 
instrument to maintain the pins within the slots 15 and 
thereby the surgical instrument in driven engagement with 
the drive assembly 10. 

The surgical instrument may comprise any instrument 

to suitable for use in an orthopedic surgical procedure, includ- 
ing but not limited to. drills, screws, reamers, pins and saws 
(both redprocating and sagittal) or a suitably designed 
chuck or adapter fcr use with any of the previously men- 
tioned instruments. 

13 As a particular example, the surgical instrument may 
.■comprise the chuck described in U.S. Pat No. 4.728.876, the 
entire cootents of which are herein expressly incorporated 
by reference. Alter natively, for example, an appropr i ate wire 
driving attachment adapter may be attached to the drive 

20 assembly 10 so thai it may be used as an orthopedic wire 
driver, optionally, but not preferably, engagement between 
the orthopedic wire and the spindle 18 may afford operation 
of the device 10 as a wire driver. 

A stationary member 22 extends from a prcaimal end 1 of 

15 the bousing toward its distal end 3. Preferably, the stationary 
member 22 includes a through chamber so that « surgical 
wire may be passed through the stationary member 22 from 
the proximal end 1 of the device. !• toward the distal end 3. 
The through chamber in the stationary member 22 forms a 

30 portion of a wire receiving chamhrr in the drive portioa 4 
between the proximal end 1 and the distal end 3. Threading 
a surgical wire through the wire receiving chamber affords 
use of the device 10 as a wire driver. 

33 Ocings 64 and 65 restrict internal contamination of the 
drive assembly 10 from ambient contaminants. O-ring 66 is 
compressed against member 22 to restrict the member 22 
from rotating relative to the handle 6 and drive 4 partioas of 
the housing. 

The drive assembly 10 also includes a rechargeable bat- 
tery or battery pack 30 that is adapted to provide a recharge- 
. able source of power for the motor 12. Unique mounting 
means (described in greater detail below) attach the battery 
30 to the rest of the assembly 10. 

45 A trigger assembly 40 is movable relative to the handle 
portion 6. The trigger assembly includes a button member 45 
adapted to be engaged by a user's dipt* a trigger shaft 46. 
an O-ring seat 41 for fixedly connecting the button member 
45 to the trigger shaft 46. a coO spring 42 and magnet 44 that 

30 is rigidry attached to the trigger shaft 46. The trigger 
assembly 40 is movable between a released or extended 
position (FIG. 2) and a depressed or inner position relative 
to (he handle portion 6. 

The drive assembly 10 also includes electrical circuit 

55 means opcratrvcly associated with the trigger assembly 40 
for controlling the motor 12. The illustrated electrical circuit 
means comprises an on/off hall sensor 52 and a speed control 
hall sensor 54. 

The on/off ball sensor 52 is a digital hall sensor having an 

60 output signal with two levels corresponding to an on state 
and an off The on/off. hall sensor 52 senses the 

presence of a magnetic field from the magnet 44 on the 
trigger assembly 40. When the trigger assembly 40 is 
released, the magnet 44 is positioned directly over the on/off 

63 hall sensor 52 (FIG. 2). The magnetic field of the magnet 44 
causes the on/off hall sensor 52 to produce an output signal 
corresponding to an off stale. As the trigger assembly 40 is 
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depressed, the magnet 44 moves away from the oa/off hall 
sensor 52. The on/off taaU sensor 52. ao longer sensing the 
presence of a magnetic Acid. produces an output signal 
corresponding to an on state. 

The ourput signal from the on/off hall sensor 52 is 
conditioned by dectricai circuitry which provides a standby 
signal when the on/off hall senior 52 produces an off signal 
The standby signal disables motor drive circuitry and me 
speed control hall sensor 54. The standby signal therefore 
ensures that the motor 12 is off whenever the trigger 
assembly 44 is in a released position (FIG. 2). An added 
benefit of disabling the motor drive circuitry and the speed 
control hail sensor 54 is that the electrical power required by 
the device 10 is significantly reduced during periods when 
the trigger assembly 40 is ao< depressed. This current 
. reduction during a standby mode improves energy efficiency 
of the device 10. In this manner, the device 10 may option- 
ally include a bartery saver feature. 

The speed control hall sensor 54 is a linear hall sen sec 
which provides a speed control signal having a range of 
levels based upon the strenth of the magnetic field that the 
variable speed hall sensor 54 detects. As the strength of the 
magnetic field increases, the speed control hall sensor 54 
produce* a speed control signal with a higher levci As the 
trigger assembly 44 is depressed, the magnet 44 moves 
towards the speed control hall sensor 54 and increases the 
magnetic field across it. The speed control signal from the 
speed control hall sensor 54 is conditioned and drives the 
motor control circuit to provide motor speeds proportional to 
the speed control signal. Therefore, as the trigger asscmbry 
40 is further depressed, the motor control circuitry increases 
the motor speed of the drive assembly 10. In this manner, the 
drive assembly 10 may optionally comprise a variable speed 
device. 

The circuit has a 25 amp current limi t to protect the 
batteries, motor and eJectrooics. The electrical circuit ™rmn< 
may optionally include directional drive circuitry which Is 
discussed in greater detail below. 

As best seen in FIGS. 2 and 6 A. the device 10 also 
comprises battery terminals 39. Each of the battery trrmin«u 
39 have three generally flat surfaces including two end 
surfaces situated at an angle relative to a middle surface. The 
function of the battery terminals 39 will be described in 
greater detail below. 

The battery terminals 39 may be constructed from any 
suiiabie material appropriate for use to construct ormopedic 
surgical tools. For example, the battery terminals may be 
constructed from copper, brass, bronze, beryllium copper, 
stainless steel steel and aiiimifin™ One or more platings 
may be present to enhance the electrical conducting and 
corrosion resisting properties of the battery terminals 39. 
Examples of such platings include, but are not limi't»*< to 
copper, nickel, gold, sihver. tin. elcctroless nickel, rhodium, 
sulfamate. oickrL ^mnim m H zinc. 

The handle portion 6 of the device It projects 
(downwardly in FIG. 2) from the drive portion 4 of the 
device 10. The handle portion 6 of the housing comprises the 
battery 3# and a handgrip portion 5, The handgrip portion 5 
has manualry engagcable or graspablc surfaces and top T 
and bottom B ends (sec FIG. 2). Preferably, the handgrip 
portion 5 is sized and shaped so that during use of the device 
It. the user docs not need to grasp any portion of the battery 
30. For example, the handgrip portion 5 may have a height 
from its bottommost point to the bottom of the drive portion 
4 of less than approximately 6 Inches (preferably about 4,5 
inches), a width of its neck portion of less than about 2-8 
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inches (preferably about 1. 1 inches), and a lensjii of its oecfc 
portion of less lb an about 2-5 inches (preferably about 1 J 
inches). 

The handgrip p ortion 5 includes specially shaped surfaces 
* that result in a handle thai is comfortably held in the band of 
a surgeon. A middle pan of the handgrip 5 includes an 
curved front surfaces to form a conveniently held handle. A 
lip portion 51 is situated adjacent the button member 45 to 
restrict the chance that a surgcoa's glove may be caught 
10 between the handle portion 6 and the bunon 45 when the 
buttoa 45 is depressed. 

As shown in the figures, the width and length of the 
handgrip porn'oa 5 vary along its height to afford convenient 
grasping of the device 10. The bottom of the handgrip 
13 portion 5 includes a battery receiving portion 48 having the 
battery terminals 39 adapted to engage battery coo facts 33 
(described in greater detail below) when the battery 30 is 
attached to the battery receiving portion 48. 

A battery housing 31 (FIGS. 2 and 3) preferably com- 
20 prises opposite, substantially flat front 201 and rear 203 
walls constructed from an autodavable material An auto- 
clavable material is a material suitable for protecting battery 
ccll(s) during repeated autoclave procedures. Examples of 
suitable materials are described below. 

The battery 30 comprises at least one rechargeable cell 32 
and preferably eight substantially cylindrical cells 32 as 
shown in FIG. 2. Because the cells 32 arc located in a 
positioG below or remote from where a user is expert cit to 
M grasp the drive assembly 10. the handgrip portion is free to 
be used for mounting other electrical and/or mechanical 
components such as an electronic printed circuit board 
forming a portion of the electrical circuit mrans ditnistrd 
above. 

33 The battery 30 preferably- comprises eight substantially 
cylindrical cells 32 having longitudinal axes. The axes of (he 
cells are preferably substantially parallel to the front and rear 
walls 201 and 243. The eight cylindrical cells 32 are 
arranged in a front row F of three cH h substantially adjacent 

4Q the front wail 201. a rear row R of three cells substantially 
adjacent the rear wall 203. and a middle row M of two cells 
between the front and rear rows 201 and 203. All of the rows 
F. M and R arc enclosed within the battery housing 31 so that 
the cells are protected during an autoclave or other steruV 

43 izadon procedure. • - 

The weight distribution of the device 10 Is subctanlUfly 
halanmd about the handgrip portion 5 as the relatively 
heavier elements such as. the banery cells and the mocot/ 
transmission assemblies of the device 10 are spaced on 

50 opposite ends (top T and bottom B) of the handgrip 5. A 
handgrip cavity S3 is formed within the inner portions the 
handgrip 5. As opposed to prior art devices which include a 
battery or motor within the portion of its bousing that is 
designed to be manually grasped, the cavity 53 U free of 

53 batteries or motors or transmission or gear assemblies. Since 
battery cells 30 (described in greater detail below) arc 
situated below the battery receiving portion of the handle 
portion 6. some of the electronic control circuitry mentioned 
above may be placed in the handgrip cavity 53 of the handle 

tio portion 6. This is believed to further contribute to me 
beneficial balance and handling dun-acteristics of the device 
10. 

The cells 32 are preferably stacked in the mannrr shown 
in FIG. 2. with a distal row of three cells placed at (he froot 
63 of the bartcry 30. a proximal row three cells at the rear of the 
battery 30. and a middle row of two cells placed between the 
front and rear cells. The axes of the cells arc perpendicular 
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to the axis D of the drive portion of the housing. The ceil* 
may comprise, for example, tu'ckel -cadmium secondary 
(rechargeable) sub "C size cells with a 22 mm diameter and 
a 34 mm length in a nickel-plated steel case. Such cells are 
expected to provide a capacity cf about 1.4 amp hours at 9 6 

vm* ° ^ SuiUbk ttUs m y * obcamedfrom Saft of 

YaJdosta. Gjl; Panasonic of Japan; Sanyo Bectric Co, Ltd. 

<X 6umoto-Cicy. Hyogo Japan or Gates available from DC 

Battery Product* of St. PauJ. Minn. 
The ceUs 32 are enclosed in an autoclave proof (saturated 

SLcxm ® 280 degrees Fahrenheit. @ 30 pounds per square 
inch, and vacuum @ 26 inches of mercury) housing or 
casing 31. The casing 31 prefcrabry is designed to withstand 
other sterilization techniques and remain suitable to protect 
the battery cells 32. The casing 31 includes a poppet or 
umbrella valve 8 (e.g. the #VL249M02 Vemay vmrve 
generally available from Vemay of CUlif.) to relieve any 
pressure, such as pressure generated by the cells 32. 
Optionally, the battery housing 31 may include a power 
terminal (not shown) for a power cord so that the drive 
A«embiy 10 may be powered without discharging the cells 

The particular material used to coo struct the casing 31 
may comprise any suitable material for use in an orthopedic 
device. Specific examples include, but are not HmH to 
pejy-ethex-imide (PET) including Ultem (eg. GE grades* * 
1000 Black #7101. 1000 Black #1000. 2100 xnuddleo^nanj. 
ral #1000 10% glass fill. 2200 muddled natural 20% glass 
AH. 3452 muddled natural #1000 45% short glass and 
mineral, or 6200 muddled natural #1000 20% giaas fill higb . 
temperature); poly-phenyl-sul-fooe (FPSU) (eg. Amoco ' 
R*del R. grades R5100 Black #935 or #937. or R 5000 
"anal): poiysulfocc (PSU) (e.g. Amoco Udel P. grade P 
1700. natural #1 1); poryarylethcr ketone (PAEK) (eg. BASF 
Ultrapek. grade KR4176. natural); liquid crystal polymer • 
(LOP) (e.g. Vectra grades A950 natural. A530 muddled ' 
natural moderately mineral filled, or A 130 muddled oarural 
30% glass fill); and poiyfcetooe (PEK) (e.g. Amoco Kadei E 
grade 1000 natural). 

The motor 12 of the drive assembly 10 is ^«ign~1 to: (1) , 
operate between about 9.6 volts and a reduced voltage which 
is the output range the battery wfll produce under load, and 
(2) have very low internal resistance to restrict internal 
losses when handling me high current flow by which it Is 
powered. Since the motor 12 and transmission arc relatively , 
heavy dements of the device 10 (eg. the motor may weight 
*bout 0.82 pounds), the motor 12 and trajunusaioa are 
preferably located within the drive portion 4 of the housing. 
Locating the motor 12 and transmission in a position spaced 
from the handgrip cavity 53 frees the handgrip cavity 53 for « 
use to store the electronic circuitry of the device 10. The 
location of the motor 12 and transmission also contribute to 
the beneficial balance and weigh! distribution of the device 
10 and improves its handling characteristics. These 
improvements are believed to reduce hand fatigue for some • 
users. 

The battery 3d shown in FIGS. 1-7. 9 and 10 comprises 
the battery housing or casing 31. and a pair of battery 
contacts 33. one of which is an electrically positive terminal, 
the other of which is an electrically negative terminal. The < 
battery cod tacts 33 comprise thin, arcuate contact rncmbers. 
The arcuate contact members 33 are connected at one end to- 
me housing 31 and arc in electrical communication with the 
cells 32 (which are connected in series by dectricalry 
conductive strips). The other end of the conUct members 33 < 
is free to float along the top of the casing 31. Preferably, the 
contacts 33 are constructed from a flexible resilient dec- 
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trically conductive material, such as a material selected from 
the group comprising copper, bras*, bronze, bcryliiura 
copper, nickxi. stainless steel, aluminum or steeL Optiooaiiy. 
oqc or more materials may be p Laced to the contacts to 

5 enhance their performance and corrosion resistance, Plating 
raaicriais include, but are ao< limited to gold, copper, nickel, 
silver, tin. elcctrolcss nickel rhodium, suifamate nickel, 
cadmium and/or zinc. The shape of the arcuate contact/ 
members 33 afford their resilient deflection in a direction 

10 substantially parallel to the axis H of the handle portion 6 of 
the housing upon abutment with the battery tcrminais 39. 

Referring now to FIGS. 11. 13-14. 15-16. 18-20 and 24 
of the drawings, there is shown a second embodiment of 
coopcrabte b artery terminals aod battery contacts according 

15 to the present invention with the battery contacts designated 
with reference character 33A and the b artery ter m i n a l s 
designated by reference character 39A. 

As best seen in FIG. 16. handgrip 5 has a portion 
constructed from an electrically insulating material 106. The 

20 baaery terminals 39 A arc each attached to the insulating 
material 196 by screw 87. A crimp-on connector lf7 is 
situated between the screw 87 and the battery terminal 39A. 
Thc crimp--oo connector 107 places the battery terminal 39A 
in electrical communi cation with the rest of the electrical 

13 circuit means by virtue of insulated wire 108. 

The battery terminals 39A ate mounted on the manually 
graspable portion 5 of the bousing to float relative to the rest 
of the housing (including the Insulating portion 106). This 
feature is particularly useful when the device 10 generates 

30 vibration as the floating battery terminals 39 A tend to retain 
electrical communication between the battery 30 and the rest 
of the electronics of the device 10. 

The battery terminal 39A is placed in an oblong hole 88 
In the handgrip pardon 5 of the housing. The oblong hole 88 
preferably affords side to side float (movement in a direction 
that Is substantially perpendicular to both axes H aod D) of 
the battery terminal 39A (see FIG. 19), but restricts float of 
the battery terminal 39A in a direction substantially parallel 
to the axis D so that the battery terminal 39A is not unduly 
deflected upon insertion and removal of the battery 30 from 
the device 10. 

A coil spring 89 is provided to afford float of the battery 
terminal 39A and to bias the battery terminal 39 A toward a 

4J rest position (see FIGS. 16 and 20). The cod spring 89 has 
a pair of ends, one of which abuts the crimp-on connector 
107. and the other of which abuts the insulating portion 106 
of the housing. A rest politico of battery terminal 39A Is 
shown in FIG. 16. When the battery terminal 39A is 

5Q deflected from its rest position (such as when the device 10 
vibrates during an orthopedic surgical procedure), the spring 
89 «*r*1~«« in compression from its rest position and biases 
the battery terminal 39 toward its rest position. Alternatively, 
the spring 89 may be designed to deflect in tension from its 

55 rest position to bias the baaery terminal 39 toward its rest 
position. 

The screw 87. crimp-oa connect oc 107, coil spring 89 and 
portions of the battery terminals 39A are situated within 
cavity 109 in the handgrip 5. The cavity 109 has a dla m r irr 

60 »t least slighdy larger than the diameter of the screw 87 to 
afford float of the battery terminals 39 A. Unlike the battery 
terminals 39. the battery terminals 39A comprise a substan- 
tially flat, rectangular contact member having a pah* of 
opposite sides 91 and 92 for contacting the battery contacts 

63 33A. 

Battery contact 33 A for use with the battery terminals 39A 
is shown in FIGS. 13, 14 and 24. Each of the baaery contacts 
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33A include i pair of flexible, resilient deflecting members 

81 and 82. The flexible, resilient deflecting members 81 and 

82 each have a first end rigidly affixed to the battery housing 
31. and a second end. opposite the first end. The second end 
of the members 81 and 82 Is free to slide along the top of the 
casing 31 when the members 81 and 82 are deflected. A 
support shoulder surface 1 15 of the top portion of the b artery 
Sousing 31 receives the second end of the members 81 and 
82 and affords sliding movement of the second ends of the 
members 81 and 82. 

The battery terminal 39A is designed to be sandwiched 
between the flexible, resilient deflecting members 81 and 82 
and to deflect the members 81 and 82 in a direction thai is 
substantially perpendicular to both of the axes H and D 
during vibration of the baa cry terminals 3 9 A. Preferably, 
side 91 of the battery contact 33 A is in electrical commu- 
oicarioa with deflecting member 81. and side 92 of the 
ban cry contact is in electrical communication with deflect- 
ing member 82. 

The battery contacts 33 A arc constructed from a flexible, 
resilient, electrically conductive material. Any of the mate- 
rials and platings mentioned above for use in constructing 
the battery contacts 33 may be used to construct the battery 
contacts 33 A. Particular examples include beryllium copper. 
Brush Wellman alloy 25. 0.0159 (26 Ga) thick. % H temper, 
or equivalent UNS No. C 17200. (ASTM temper TD01) heat 
treated 2 hours <3> 600 degrees fahrenhcit (ASTM TH01). 
R/C 38—43. As an example not intended to be limiting, the 
contacts 33A may have an overall height in FIG. 14 of about 
0. 17 inches, a overall length (FIG. 13) of about 1.44 inches 
and an overall width of approximately 0J2 inches. 

FIGS. 22 and 23 illustrate acorn er embodiment of battery 
contact 33B for use with a drive assembly having the battery 
terminals of FIG. U. The battery coctact 33B is similar to 
the battery contact 33A except in that the contact 33B has a 
slightly different shape when viewed in the top view. 

The handle portion 6 of the housing has a releasable 
attachment means for releasably attaching the battery 30 to 
the battery receiving portico 48 in a direction other than the 
direction of elongation of the handle portion 6. In the 
Illustrated embodiment, that mrant comprises surfaces on 
the battery receiving portion 48 defining track portions 49 
with flanges that arc cloogate in a direction substantially 
parallel to the longitudinal axis D of the drive portion. The 
battery 34 has a pair of opposite mounting grooves 35 
adapted to cooperabry receive the flanges of the track 
portions 49 (see FIGS. 4 and 6). 

The battery pack 34) also has a pair of flexible, resilient 
can tO ever members 37 having opposite ends. F-"*^ of the 
cantilever ' 37 has a first cad attached to the battery 

bousing 31 and an enlarged distal end 38. The cantilever 
members 37 project from the structure defining the grooves 
35 In a direction o<hcr than dircctioo of elongation of the 
handle pardon 6 (preferably in a dircctioo substantially 
parallel with the (op of the battery and the drive portion axis 
D). Referring now to FIG. 11. the battery receiving portion 
48 of the housing includes a cantilever member receiving 
cavity 77 formed in part by a relatively thin shelf. The 
cantilever member receiving cavity 77 includes radiuscd 
side walls 75 (see FIG. 12). 

The flexible, resilient cantilever members 37 arc shown 
mrninfrd in the cantilever member receiving cavity 77 in 
FIG. IX When the battery 34 is mounted on the battery 
receiving portion 48. the flexible, resilient canulcver mem- 
bers 37 interfere with the surfaces defining the cantilever 
member receiving cavity 77 to resist movement of the 
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battery 30 relative to the rest of the device 10. particularry 
movcmcoi La the D axis direction. The flanges of me trick 
49 cooperabry engage the grooves 35 sod prevent the battery 
30 from separating from the rest of the device 10. 
5 The diual ends 38 of the flexible, resilient cantilever 
members 37 have a bevel 78 to allow them to ramp onto the 
shelf forming the cavity 77. The engagement between (he 
bevel 78 and the shelf forming the caviry 77 forces the 
flexible, resilient cantilever members 37 upward in the H 
10 axis direction (in FIG. 2) when the battery 30 is mounted in 
the baticry receiving portion 48. Consequently, the battery 
30 is farced into abutment with the maouaUy grasping 
portion 5. When the battery 30 is fully mounted in the 
battery receiving portion 48: (1) portion 71 (see FIG- 3) of 
l5 the battery housing 31 is preferably in contact with the 
bottom side of the shelf forming the caviry 77. and (2) the 
flexible, resilient cantilever members 37 are in engagement 
with the side surfaces farming the cavity 77 which results in 
a pinching inJ erf ere nee fit that tends to resist transmission of 

25 vibration to the contacts 33 or 33 A- The pinching interfer- 
ence hold* the flanges of the track porttoos 49 in engagement 
with the grooves 35 of the bartery housing 31 to retain the 
battery 30 attached to the handgrip 5. 

The enlarged distal ends 38 of the flexible, resilient 

23 cantilever members 37 have an outward biased radius 28. 
When the battery 30 is Inserted into the receiving portion 48 
of the handle portion 6. the outward biased radius 28 
contacts the radiuscd side wall 75 (FIG. 12). The width 
between the outermost portions of the two distal end out- 

30 ward biased radiuses 28 is greater than the width of the 
radiuscd side walls 75. With this difference in widths, the 
flexible, resilient cantilever members 37 are forced inward 
when the baocry 30 is received in the battery receiving 
portion 48 thereby generating a resistance to movement. For 

35 example, the interference is preferably less than about 0.1 
inches and is more preferably less than about 0.02 inches. 
This slight interference causes the resilient members 37 to 
deflect and to provide excellent firictional contact with the 
cavity 77 ia the bartery receiving portion 48. In the nunnrr 

40 described above, the can tQ ever members 37 stabilize the 
front end of the battery 30. This is especially effective in 
resisting movement when using the instrument is used for 
oscillating sawing where side to side forces (perpendicular 
to the axis H) are gencralcd. 

45 Preferably, the flexible, resilient cantilever members 37 
comprise a single, unitary, integral monolithic piece with the 
battery bousing 31. Thus, the material for the battery hous- 
ing 31 should be sufficiently durable for forming a battery 
housing (eg. it should be able to withstand autoc laving 

50 procedures), and yet mil irmly flexible to accomplish the 
repeated interference fit of the flexible, resilient cantilever 
members 37 aad cavity 77. Any suitable materials may be 
used including the m « fmil< discussed above as suitable for 
use to construct the casing 31. Alternatively, the flexible. 

55 resilient cantilever members 37 may be constructed from a 
material different than the material used to construct the 
casing 31. 

When the drive assembly 1# is held in the position 
referenced in FIG. X the mounting grooves 35 and flanges 

60 of the trade portions 49 arc cooperablc to resist the effect of 
gravity on the device It which, in prior art devices, tends to 
urge the battery away from contact wim the rest of the 
device. A latch $6 is provided far rdeasably securing the 
bartery 30 to the battery receiving portion 48. and for 

65 retaining the electrical coalact between contacts 33 of the 
battery 34 and the battery terminals 39 (or the lerminaU 39A 
with the contacts 33 A) of the battery receiving portion 48. 
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The larch 56 comprises a blociaog member 57 mounted oo 
the lower ponion of the housing 6 for movement between a 
Utched (KG. 4) and a release position. A coil spring 58 
biases the blocking member 57 toward the latched position. 
The latch 5* also includes the barter/ housing 31 having 
surfaces defining sic* 34 for receiving a chamfered end 55 cf 
the blocking member 57. 

In the latched position . ( 1 ) the moun ting groove* 35 of me 
baaery 30 are received in the crack portions 49 (see FIG 4) 
in the bartery receiving portion 48. and (2) the chamfered 
cad 55 of the Woe ion g member 57 is biased into engage meat 
with the slot 34 of the baaery 3* to lock the baaery 30 to the 
baaery receiving portion 48 of the housing. Indicia 59 may 
be present to provide user information such as how to 
unlatch the battery 30. 

The latch 54 also includes means for automatically mov- 
ing the blocking me m ber 57 from the latched toward the 
release position as the battery 30 is mounted to the battery 
receiving portion 4S. That means comprises the battery 
nousjng 31 having a ramp surface 36 adapted to engage the 
chamfered end 55 on the blocking member 57. 

Referring to FIG. Z as the ban cry 30 is slid into the tract 
poraons 49 of the battery receiving portion 48. the ramp 
surface 36 engages the chamfered end 55 oo the Nocking • 
member 57 and cams the blocking member 57 toward the ' 
release position, thereby enabling the flanges of the trade 
portions 49 to be slid into the corresponding, cooperabte 
grooves 35 of the battery housing 31. Once the battery 30 is 
fully mounted on the baaery receiving pardon 48, the ■ 
chamfered end 55 of the blocking member 57 a biased into ' 
engagement with the slot 34 of the baaery housing 31 as 
described above. The side of the blocking member 57 
opposite chamfered end 55 is not chamfered to resist inad- 
vertent release of the battery 30. 

As a portion of tbc electrical circuit mr^n T mentioned 
above, the drive assembly 10 also includes a convenient 
rotary switch means, operated by ribbed m.m^ 72 on the 
proximal end 1 of the drive bousing 4 opposite drive 
• member 18. for causing the motor 12 to rotate the drive ' 
member 18 drher in forward or reverse (clockwise or 
coumerdockwise) directions, or to prevent any rotation by 
the motor 12 even when the trigger 40 is moved to its inner 
position. Indicia 73 indicate when the device Is la the 
forward, reverse or stop modes, 

FIG. 21 is a schematic Illustration of the switch rrw»«»« 
The motor control switch with forward, off and reverse 
positioQj is preferably mounted behind the motor. The motor 
control switch includes a rota tabic knob 72 wiA «n m*t*r^ ~\ 
magnet 62 and a detent mechanism 63 with three poaitions * 
that correspond to the forward, off and reverse positions. 
When the knob is rotated fully clockwise, the magnet 62 by 
its magnetic field, activates one of two hall sensors 61 to run 
the mocor counter-clockwise when facing the output shaft 
When the knob is rotated fully counter-doexwise. tr win "' 
reverse the motor. A center, neutral (off) position is also 
included. 

The present invention has now been ae scribed with ref- 
erence to scverai enibodimcnts thereof. It will be apparent to « 
those sJcOled in the art thai many changes or additions can be 
made in the embodiments described without departing from 
the scope of the present invention. Thus, the scope of the 
present invention should not be limited to the structures 
described in this application, but only by structures i 
described by the language of the claims and the equivalents 
of those structures. 
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Whit IS Hai'rrtrH [5; 

1. A rechargeable bartery adapted 10 be rcpeatably and 
releasably artached lo an orthopedic drive lucmMy. the 
orthopedic drive assembly having elongate drive and handle 
5 portions. & ban cry receiving portion having 1 pair of cracks 
defining flanges, a pair of b artery terminals, and a blocking 
member movable bcrween latched and release positions; 
said battery comprising: 

an autodavable battery housing having top and bottom 
1Q portions, at least one cell within the battery bousing 

and a pair of battery contacts adjacent the top portion 
of the housing and sicuaied to engage the baaery 
terminals of the orthopedic drive assembly, 
r el ea sable attachment means for releasahly attaching 
the baaery to the battery receiving portion in a 
13 . direction other than the direction of elongation of the 

handle portion, 
said rclea sable attachment means comprising: 

a) the battery having a pair of grooves adapted 10 
receive the flanges of the tracks, and 
20 b) a skx for receiving the blocking member when the 

blocking member is in the Latched position. 
Z A rechargeable battery according to claim 1 wherein 
each of the battery terminals comprise a substantially flat 
plate member having opposite side surfaces, and 
L3 each of said battery contacts comprise a pair of flexible, 
resilient arcuate members which are adapted to engage 
opposite side surfaces of a bartery terminal 

3. A rechargeable battery according to Harm I wherein 
said bartery contacts each Include a first cod fixedly attached 

30 to said top portion of said battery housing and a second end 
adapted to abut a support shoulder of the top portion of the 
battery housing. 

4. A rechargeable baaery according fo claim 1 wherein 
said battery housing comprises opposite, substantially flat 

3 j front and rear walls constructed from a material suitable for . 
protecting the oeH(s) during an autoclave procedure. 

said bartery comprises eight substantially cylindrical cells 
having longitudinal axes, said fight cylindrical cells 
being arranged in: 
40 a) a froot row of three cells substantially adjacent said 

front wall within the bartery bousing. 

b) a rear row of three cells substantially adjacent said 
rear wall within the baaery bousing, and 

c) a middle row of two cells between said froot and rear 
45 rows wherein all eight cells are within the battery 

housing. 

5. A rechargeable battery according to claim 1 wherein the 
slot is sized and shaped to engage the blocking mrmh er to 
lock the battery to the battery receiving parti 00 when the 

50 blocking m<»ntKT u in the latched position. 

6. A rechargeable bartery according to claim 1 wherein the 
battery further indodes means for automatically moving the 
blocking member from the Latched toward the release posi- 
tion as the battery is mounted to the bartery receiving 

53 portion. 

7. A rechargeable battery according to 6 wherein the 
m^nt for automatically moving the blocking member com- 
prises a ramped surface on the top portion of the battery, 
housing. 

60 8. A rechargeable bartery adapted to be repeatably and 
releasably attached to an orthopedic drive a ssrmhl y. the 
orthopedic drive assembly having elongate drive and handle 
portions, a battery receiving portion having a pair of tracks 
defining flanges, a pair of battery terminals, and a Mocking 
43 member movable between latched and release positions; 

said bartery comprising a ban cry housing having top and 
bottom portions, at least one cell within the battery 
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housing, and * pair of battery contacts adjacent the top 
portioQ of the housing and situated to cog age the 
battery t*Tmin*i* of the orthopedic drive assembly 
when the battery b fully received by the orthopedic 
drive aswmhry. 
reieasable ^nrhmrot mram for reieasably anaching the 
battery to the battery receiving portion, laid rel eatable 
attachment means comprising: 

a) the battery having a pair of grooves adapted to 
receive the flanges of the tracks, and 

b) a slot for receiving the blocking member when the 
blocking member is in the latched position, wherein 
the slot is sized and shaped to engage the blocking 
member to lock the battery to the battery receiving 
portion when the blocking member is in the Latched 
position. 

9. A rechargeable battery according to claim 8 wherein the 
baaery further includes means for automatically moving the 
blocking member from the Uirtv*1 toward the release posi- 
tion as the battery Is mounted to the battery receiving 
portion. 
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10. A rechargeable battery according to rt aim 9 wherein 
the meuis far automadc&lly moving the blocking member 
comprises a ramped surface on the top portion of the battery 
housing. 

11. A rechargeable battery according to claim 8 wherein 
each of the battery terminals comprise a substantially flat 
pi axe member having opposite side surfaces, and 

each of said ban cry contacts comprise a pair of flexible. 
10 resilient arcuate members which are adapted to engage 
opposite side surfaces of a battery terminal, 
1Z A rechargeable battery according to claim S whereia 
said battery contacts each include a first end fixedly a mrftrd 
> 15 to said top pcrtioQ of said battery bousing and a second end 
adapted to abut a support shoulder of the top portion of me 
battery housing. 
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13. A rechargeable battery adapted to be repeatably and releasably attached to a drive 
assembly, the drive assembly having battery terminals and a battery receiving portion; 
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RECEIVED 

JAN 0 8 2002 
OFFICE OF PETITIONS 



a battery housing having top and bottom portions, at least one cell within the battery 
housing and battery contacts adjacent the housing and situated to engage the 
battery terminals of the drive assembly; 
one of the drive assembly and the battery having a pair of tracks defining flanges; and 
the other of the drive assembly and the battery having grooves configured to receive 
the flanges of the tracks; 
wherein the battery may be repeatably and releasablv attached to the drive assembly bv 
sliding the battery into and out of engagement with the drive assembly. 

14. A rechargeable battery according to claim 13, wherein the drive assembly further includes 
a blocking member movable between a latched and release position. 

15. A rechargeable battery according to claim 14, wherein said battery further comprises: 

a) a slot for receiving the blocking member when the blocking member is in the 
latched position. 

16. A rechargeable battery according to claim 15, wherein the slot is sized and shaped to 
engage the blocking member to lock the battery to the battery receiving portion when the 
blocking member is in the latched position. 

17. A rechargeable battery according to claim 14, wherein said battery further comprises 
means for automatically moving the blocking member from the latched toward the release 
position as the battery is mounted to the battery receiving portion. 

18. A rechargeable battery according to claim 17, wherein the means for automatically 
moving the blocking member comprises a ramped surface on the top portion of the battery 
housing. 

19. A rechargeable battery according to claim 13, wherein each of the battery terminals 
comprise a substantially flat plate member having opposite side surfaces, and 
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each of said battery contacts comprise a pair of flexible, resilient arcuate members 
which are adapted to engage opposite side surfaces of a battery terminal. 

20. A rechargeable battery according to claim 13, wherein said battery contacts each include 
a first end fixedly attached to said top portion of said battery housing and a second end adapted 
to abut a support shoulder of the top portion of the battery housing. 

21. A rechargeable battery adapted to be repeatably and releaseably attached to a drive 
assembly, the drive assembly having elongate drive and handle portions, a battery receiving 
portion having a pair of tracks defining flanges, and battery terminals; 

said battery comprising: 

a battery housing having top and bottom portions, at least one cell within the battery 

housing and battery contacts adjacent the top portion of the housing and situated 

to engage the battery terminals of the drive assembly, and 
releasable attachment means for releasably attaching the battery to the battery 

receiving portion in a direction other than the direction of elongation of the handle 

portion. 

22. A rechargeable battery according to claim .21, wherein the drive assembly further includes 
a blocking member movable between a latched and release position. 

23. A rechargeable battery according to claim 22. wherein said releasable attachment means 
comprises: 

a) the battery having a pair of grooves adapted to receive the flanges of the tracks, 
and 

b) a slot for receiving the blocking member when the blocking member is in the 
latched position. 
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24. A rechargeable battery according to claim 23, wherein the slot is sized and shaped to 
engage the blocking member to lock the battery to the batterv receiving portion when the 
blocking member is in the latched position. 

25. A rechargeable battery according to claim 22, wherein the battery further includes means 
for automatically moving the blocking member from the latched toward the release position as 
the battery is mounted to the battery receiving portion. 

26. A rechargeable battery according to claim 25, wherein the means for automatically 
moving the blocking member comprises a ramped surface on the top portion of the battery 
housing. 

27. A rechargeable battery according to claim 2 1 . wherein each of the battery terminals 
comprise a substantially flat plate member having opposite side surfaces, and 

each of said battery contacts comprise a pair of flexible, resilient arcuate members 
which are adapted to engage opposite side surfaces of a battery terminal. 

28. A rechargeable battery according to claim 21. wherein said battery contacts each include 
a first end fixedly attached to said top portion of said battery housing and a second end adapted 
to abut a support shoulder of the top portion of the battery housing. 

29. A rechargeable battery adapted to be repeatablv and releaseably attached to an orthopedic 
drive assembly, the orthopedic drive assembly having elongate drive and handle portions, a 
battery receiving portion having a pair of tracks defining flanges, and battery terminals; 

said battery comprising: 

a battery housing having top and bottom portions, at least one cell within the battery 
housing and battery contacts adjacent the top portion of the housing and situated 
to engage the battery terminals of the orthopedic drive assembly, and 
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releasable attachment means for releasably attaching the battery to the battery 

receiving portion in a direction other than the direction of elongation of the handle 
portion. 

2Qz A rechargeable battery according to claim 29, wherein the drive assembly further includes 

a blocking member movable between a latched and release position. 

31. A rechargeable battery according to claim 30, wherein said battery further comprises 
means for automatically moving the blocking member from the latched toward the release 
position as the battery is mounted to the battery receiving portion. 

32. A rechargeable battery according to claim 33, wherein the means for automatically 
moving the blocking member comprises a ramped surface on the top portion of the battery 
housing. 

33. A rechargeable battery according to claim 29, wherein each of the battery terminals 
comprise a substantially flat plate member having opposite side surfaces, and 

each of said battery contacts comprise a pair of flexible, resilient arcuate members 
which are adapted to engage opposite side surfaces of a battery terminal. 

34. A rechargeable battery according to claim 29, wherein said battery contacts each include 
a first end fixedly attached to said top portion of said battery housing and a second end adapted 
to abut a support shoulder of the top portion of the battery housing. 

35. A rechargeable battery according to claim 29, wherein said battery housing comprises 
opposite, substan tially flat front and rear walls constructed from a material suitable fo r protecting 
the cell(s) during an autoclave procedure, 

said battery comprises eight substantially cylindrical cells having longitudinal axes/ said 
eight cylindrical cells being arranged in: 
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a) a front row of three cells substantially adjacent said front wall within the batterv 
housing, 

b) a rear row of three cells substantially adjacent said rear wall within the batterv 
housing, and 

c) a middle row of two cells between said front and rear rows wherein all eight cells 
are within the battery housing. 



Original claims 1-12 of.U.S. Patent No. 5,792,573 are pending. New broadening claims 
13-35 have been added. Accordingly, claims 1-35 are now pending. The Examiner is invited to 
contact the Applicants' representative at the below-listed telephone number, if it is believed that 
prosecution of this application may be assisted thereby. 



Conclusion 



Respectfully Submitted, 



MERCHANT & GOULD P.C. 
P.O. Box 2903 



Date: 



1 1 August 2000 



By: 
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ASSET PURC HASE AG1 



THIS ASSET PURCHASE AGREEMENT (this "Agreement") is made and entered into 
as of this 29 th day of June, 1 999 by and between Linvatec Corporation, a Florida corporation (the 
"Buyer"), and Minnesota Mining and Manufacturing Company, a Delaware corporation ("3M")- 

WHEREAS, 3M, through its Medical Surgical Division (the "Division"), engages in the 
business of manufacturing and selling a broad range of surgical powered instrument products 
excluding those instruments that formed any portions of 3M's cardiovascular perfusion business, 
its orthopedic devices business, metal implant business and carpal tunnel release businesses, (the 
manufacture and sale of such products through such Division being herein called the 
"Business"); 

WHEREAS 3M now desires to exit the Business without mterrupting the availability of 
products and customer support and Buyer desires to purchase and acquire the assets of the 
Business, all on the terms and conditions set forth in this Agreement; 

WHEREAS Buyer wishes to purchase all assets used in or necessary to the Business, and 
to hire or otherwise retain the services of certain 3M employees or agents necessary to or used in 
the Business subject to the terms set forth herein; 

WHEREAS, Buyer wishes to purchase the Business in a manner that causes as little 
disruption as possible to customers of and the profitability of the Business; and 

WHEREAS 3M now desires to sell and the Buyer desires to purchase and acquire certain 
assets of the Business, all on the terms and conditions set forth in this Agreement 

NOW, THEREFORE, in consideration of the mutual covenants and agreements contained 
herein, the. parties agree as follows: 



ARTICLE I 
Definitions 



1 01 Purged Assets . The term "Purchased Assets" or any variation thereof as used 
in this Agreement shall mean the assets required to be sold, assigned, transferred and conveyed 
by 3M to the Buyer pursuant to Article II hereof. 

1 CP 3M Products . The term "3M Products" or "3M Product Line" or any variation 
thereof as Ld^r2 Agreement shall mean those 3M products manufactured or sold thxougn 
the Division described in the attached Schedule 1 .02. 
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1 03 A«;mr fd liabilities . The term "Assumed Liabilities" or any variation thereof as^; 
used in this Agreement shall mean the liabilities and obligations required to be assumed by the 
Buyer pursuant to Article IV hereof. 

I 04 Purchased fotf l frmial Property . The term "Purchased Intellectual Property" 
means patents, patent applications, utility model registrations, design patents, registered or 
Registered trkdemarks. ide secrets and know-how owned by 3M on the Closmg Date that 
directly and solely relate to the Business as conducted on the Closing Date with such products 
being listed in Schedule 1.04, but excluding components and materials supplied to the Business 
by other businesses of 3M. 

1 05 r M «11ectual Property . The term "Licensed Intellectual Property" means 

patents patent applications, utility model registrations, design patents, trade secrets and know- 
how own P ed oy M on the Closing Date that are used directly in both tie Business as conduced 
on theTlosing Date- and 3Ms electronic products and/or orthopedic casting business, but 
excluding Components and Materials supplied to the Business by other businesses of 3M. 

1.06 TP Agreements . The term "IP Agreements" means those agreements [licensing 
patents to or from 3M that directly and solely relate to the Business as conducted on the Closing 
SSe^d L listed in Schedule 1.06, excluding however supplier, distribution, consulnng and 
confidentiality agreements. 

1.07 TP Agreement. The term "Sublicensed IP Agreement" "cans ** 
Automotive Supplier Agreement dated 22 a < September 199 between the Lemelson MedicaL 
Education and Research Foundation, Limited Partnership and 3M. 

1.08 " M.t.nai Chanee. The term "Adverse Material Change" shall m^y 
chanee that affects the valuation of the Business in a manner that a reasonable buyer familiar 
KlS^Lt the Business, would consider such change in valuing the Busmcss. 



ARTICLE n 
Sale of Assets 

2.0 1 Purchased Assets . Subject to the terms and condition hereof 3M ajees to »LU 

following assets wherever located: 

The fixed assets, machinery, manufacturing equipment, laboratory and test 
equipment and^M Product specifications, drawings and manufacturing processes documents and 




office equipment used in the Business, including those assets specified, on and offedte, in ^ [ 
Schedule 2.01(a). 

(b) Raw material, packaging, factory supplies, work in progress and finished goods " h 
inventories to the extent related to the 3M Product Line, in an amount consistent with past 
practices of the Business. 

(c) Purchased Intellectual Property as provided in Article VI. 

(d) Records to the extent substantially related to the 3M Product Line and the 
Purchased Assets. 

(e) Purchase orders to the extent substantially related to the 3 M Product Line, the 
Purchased Assets or the Business issued by or to 3M in the ordinary course of business. 

(f) Subject to Section VI, leases, contracts, agreements and commitments to the 
extent substantially related to the 3 M Product Line, the Purchased Assets or the Business, to the 
extent assignable and/or transferable. 

(g) Ail registrations, licenses, permits or any other government authorizations relating 
to the 3 M Product Line to the extent transferable, subject to Article VI. 

(h) All demonstration units or loaner units relating to the 3 M Product Line, including 
those listed on Schedule 2.01(h). 

2 02 Excluded Assets . It is understood and agreed that the following assets of the 
Business are excluded from Purchased Assets: CO cash; (ii) accounts receivable; (ui) any items 
listed in Schedule 2.02 (Excluded Assets); and (iv) excluded intellectual property assets set forth 

in Section 6.10. 

2.03 nf Pertain Records. It is understood and agreed that 3M .reserves the 

right to retain copies or written records of the items referred to in Secnons 2.01(c) ^V>**** 
pu^ose of defenLg any claims, losses, causes of action or lawsmts, mcludmg thoserela^d to 
*7sale of the 3M Product Line by 3M, and for the purpose of P 1 ^* 
financial statements or reports, provided that 3M shall maintain the confidennahty of such 
documents and shall promptly notify the Buyer of any lawsuit or chum served upon 3M relanng 
to the Business and/or records or documents. 
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IN WITNESS WHEREOF, tho parties hereto hive caused this Agreement to be ^executed 3 \ 
* as of the day and year first above written, 

MINNESOTA MINING AND 
MANUFACTURING COMPANY 



Acq.Magnom Agrecrnen*4.<ioc 



Its: p<o,> ( .^ Ottis P.-^JkA " 



LINVATEC CORPORATION 



By: f*++jL t.he*~\J 



Its: 



President 
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Country 


Application or 
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Patent or 
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UK 
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228834 iBone Stapler IMongeon. Douglas R. 


UK 
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US 
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Bent. John H. 
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wo 


| US97/00525 


WO98/06144 


Isterilizabie Battery Enclosure 


klinzing, William P. 
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the issued U.S. Patent No. 5,792,573 is submitted herewith. The offer to surrender is on behalf of 

RECEIVED 

JAN 0 8 2002 
OFFICE OF PETITIONS 



_J''-' , fc£i"'-V£.-" T - • • - 

Linvaiec Corporation, the assignee of all rights, tMe'md interest in^S^^M^Vq. ;5,7S^573, 
who assents to this reissue application, as set forth in the accompanying Certificate Under 37 
CTJR. § 3.73(b) and Consent By Assignee Under 37 C.F.R. §1.172. 



Respectfully submitted, 



n*t*»d- 1 1 August 2000 By: -r^s^T - 

GeneWarzecha ^ 




Assistant Secretary 
Linvatec Corporation 



2 



United States Patent (19] 

Pitzen et al. 



US005792573A 
(ii) Patent Number: 
[45] Date of Patent: 



5,792,573 
Aug. 11, 1998 



[54] RECHARGEABLE BATTERY ADAPTED TO 
BE ATTACHED TO ORTHOPEDIC DEVICE 

[76] Inventors: James P. Pltzca; Jeffrey D. Smith; 

Charles E. AJcxson. ail of P.O. Box 
33427. Su Paul. Mian. 55133-3427 

[21] Appt. No.: 692^36 
[22] Filed: JuJ. 24, 1996 

Related U.S. Application DaU 

[62] Diviuoo of Ser. No. 258338. Jan. 10. 1994, Pat. No. 
5353.675. 

[51] Int. CL 6 HOLM 2/10 

[52] U.S. a. 429/97; 429/98; 429/99 

[58] Held of Seaxda 429/96-100; 30/500. 

30/DIG. 1; 206/703. 705; 31(y50; 318/139 



[56] 



References Cited 

U.S. PATENT DOCUMENTS 



D. 364,463 
2,261,230 
2.460.149 
3.120X5 
3.494,799 
3.734207 
3.943.934 
3.999,110 
4,050,523 
4.091 .MO 
4346,609 
4.441363 
4,447.749 
4,728.376 
4.736.742 
4,751.452 
4,334.092 
4.335.410 
4, 87 1,629 
4473.461 
5,0263*4 
5.089.733 
5,122,427 
5,136,469 



1J/1995 
li/1941 
1/1949 
2/1964 
2/1970 
5/1973 
3/1976 
12/1976 
9/1977 
5/1978 
6/1933. 
4/1934 
5/1 9S4 
3/193S 
4/1983 
6/1933 
5/1989 
5/1989 
10/1989 
10/1989 
6/1991 
2/1992 
6/1992 
3/1992 



Pkzen et al. 

Cox et al. . 

HOCEXT . 

Pedooc. Jr. . 
Fahbdn . 
Bent . 

Ramstroxn et aL . 
Foitx et aJ. . 
Trainer et ai. . 

M on (cos . .. 

Walton, m . 
Rceb. Jr. et ad. . 
Mang-con ct al. . 
Alexscn et aL . 
Kilmer et al. . 
Alexsoo et al. . 
Bhagwal et al. . 
B era yea 



D24/146 



429/97 



Breaxum et al. . 
Parr et al. . 
Bexgqvist et aL 
Flower3 ct al. „ 
Car&sHo et al. . 



429/97 



5207.697 VI993 CarntUlo et ij. 606/167 

5213.913 5/1993 Anchocy, 03 429/97 

5235261 8/1993 Philipp 318/304 

5 244.755 9/1993 Beaoist ct al. 429/97 

5263.972 11/1993 Evans et al. 606/176 

5265343 U/1993 Pascal off 30/339 

5306235 4/1994 Miller ct al. 606/177 

5360.073 11/19*4 Akazawa 173/15 

5388.749 2/1995 Davignoo ct al. 227/67 

FOREIGN PATENT DOCUMENTS 

0 272 434 6/1983 European Pjl Off. . 
3 317 398 10/1985 Getmany . 

OTHER PUBLICATIONS 

Japanese Abstract. 14*4694. Portable Drills. Aug. 27. 1974 
(1 page)- 

Product brochure entitled: "Maxion™ Cordless Powered 
Instrument System", by 3M HcalthCarc, (31 pages). (No 
Date). 

Product brochure entitled: "The K-100 Mini- Driver Sys- 
tem. Cleaning and Lubrication", by 3M Surgical Products 
Division (5 pages). (No Date). 

Product brochure en tilled: "Cordless 800 Wire Driver", by 

Dyooics. 1984, (2 pages). (No Month). 

Product brochure en titled: "Cardies j 200 Reader', by 

Dyooics. 1984. (2 pages). (No Month). 

Product brochure entitled; "Cordless 450 Orthopaedic 

Drill", by Dyooics, 1984. (2 pages). (No Month). 

Product brochure entitled: "Mini-Driver™ Air Instrument 

System", by 3M. 1975. (4 pages). (No Month). 

(List continued on next page.) 

-Primary Examiner— Anthony Sfcapars 
Artamty. Agent, or f7rm— Gary L. Griswold; Walter F. 
Kirn; Jeffrey J. H oh cn shell 

[57] ABSTRACT 

A cordless drive assembly for driving various orthopedic 
surgical instruments is described. The drfve assembly is 
battery powered and includes tracks in the handle portion of 
its housing for receiving the battery. A latch locks the ban cry 
to the housing. 

12 Claims, 9 Drawing Sheets 



5,792,573 

Page 2 



OTHER PUBUCAnONS 

Product brochure codded: "Acculan". by Aesculap®. (4- 
pages). (No Dale). 

Product brochure entitled: "Cordless Sagittal Saw", by 
Dyonics. 1984. (2 pages). (No Month). 
Product brochure entitled: "The Only Cordless bstrument 
Powerful Enough to be Stryker". by Stryker®. (4 pages). 
fNo Date). 

Product brochure entitled: "System 2000 Battery Powered 
Instruments", by Stryker®. 1993 (18 pages). (No Month). 
Product brochure entitled: "System 2000 B artery Powered 
Instruments**, by Stryker® (11 pages). (No Date). 



Instruction Manual entitled: The Hall® Orrhjir™ System" 

by Zlmmer USA. (12 pages). (NO Date). 

Product brochure entitled: "Maxion™ Cordless Powered 

Instrument System. Assembly. Operation and Maintenance". 

by 3M HealthCarc (6 ges). (No Date). 

Hall® Vers: power™ Dual Power Orthopaedic Instruments. 

by Zimmer. 19S9. (6 pages). (No Month). 

Product Insert entitled "Mark HI Electric Tool" by Avery 

Dennisoo. (1 page). (No Date). 

Operating Instructions entitled, "Mark EH Electric Tool", by 
Avery Dennisoo. ( 12 pages). (No Date). 



r 



U.S. Patent 



Aug. 11, 1998 



Sheet 1 of 9 



5,792,573 




U.S. Patent Aug. n, 1998 sheet 2 of 9 5,792,573 




U.S. Patent 



Aug. 11, 1998 



Sheet 3 of 9 



5,792,573 




Fig. 6 



U.S. Patent 



Aug. 11, 1998 



Sheet 4 of 9 



5,792,573 



39 




Fig.8 



U.S. Patent 



Aug. 11, 1998 



Sheet 5 of 9 



5,792,573 




Aug. 11, 1998 Sheet 6 of 9 




5,792,573 



Fig. 11 



106 




Fig. 12 



33A 




Fig. 13 



33A 
i 







i 

i 











Fig. 14 



•82 



U.S. Patent Aug. ll, 1998 Sheet 7 of 9 5,792, 




U.S. Patent Aug. ll, 1998 Sheet 8 of 9 5,792,573 




Fig. 21 



ILS. Patent 



Aug. 11, 1998 Sheet 9 of 9 



5,792,573 



33 B 




Fig. 22 

33B 

t \ « ; 1 

Fig. 23 



115 




Fig. 24 



5.792.573 



1 

RECHARGEABLE BATTERY ADAPTED TO 
BE ATTACHED TO ORTHOPEDIC DEVICE 

This application is a divisional of U.S. patent application 
Scr. No. 08/758 J38. filed Jun. 10. 1994. now U.S.*Pax. No. 
5.553.675. issued Sep. 10. 1996. 

TECHNICAL FIELD 

The present invention is directed to cordless rechargeable 
baaery powered drive assemblies for driving orthopedic 
surgicai instruments. 

BACKGROUND 
Orthopedic drive assemblies arc well known in the art- 
Such drive assemblies may be adapted for various orthope- 
dic procedures such as' drilling, screwing, reaming, wire 
driving, pinning and sawing (both reciprocating and 
sagittal). Typically a drive assembly is powered by cither a 
rechargeable battery system (e.g. a cordless system) or by a 
pneumatic system which utilizes compressed fluid to power 
the device. 

The art is replete with cordless rechargeable baxtery 
powered drive assemblies for driving orthopedic surgical 
instruments. Typically, such instruments comprise generally 
pi si ol- shaped devices having elongale handle and drive 
portions. Examples of such drive assemblies comprise: (1) 
the Orthopower 90 cordless instruments available from 
Scry leer of KJuamazoo. Mich.; (2) the Cordless 200 Reamer. 
Cordless 800 Wire Driver. Cordless Sagittal Saw or Cordless 
450 Orthopedic Drill available from Dyooics of Andovcr 
Md.. (3) the Maxion™ orthopedic drive device, previously 
sold by the Minnesota Mining and Manufacturing Co. (3M) 
of St_ Paul. Minnesota; (4) the Hall Vex si power orthopedic 
instruments available from Hall Surgical of Carpmeriaa 
California (associated with Zirnmcr); and (5) the product 
known as the 200 Reamer, previously - sold by Black <& 
Decker. Cordless battery powered drive assemblies for driv- 
ing orthopedic surgical instruments are described in U.S. 
Pat. Nos. 3.734,207; 4.050.528; 4.091,880; 4.441.563; 
4.641.076; 4.728.876 and 5.080.983. 

Because the b arteries in an orthopedic drive device are 
preferably rechargeable, re Leasable attachment meam are 
provided in some prior arc devices for re leas ably attaching a 
baaery pack to the rest of the device. Typically, a battery 
pack is attached to and removed from the handle porta on of 
the device in a direction that is substantially parallel to the 
axis of docgaxioa of the handle portion. Individual batteries 
arc placed in a bousing creating the battery pack which is 
then attached to the device by being slid in a direction 
generally parallel to the elongate axis of" the handle portion 
of the device. The battery pack typically includes electrical 
circuit connection means for connecting the baaery pack to 
dectrooic circuitry in the device. A device typically secures 
the battery pack to the rest of the device. 

While such rele&sable attachment means are generally 
acceptable, they leave room for improvement. One draw- 
back, of such a releasable attachment means Is that gravity 
tends to continuously operate on the battery pack to urge it 
out of the device. Another drawback for some prior devices 
is that, because of the significant vibration forces encoun- 
tered during use of the orthopedic drive assembly 
(particularly during sagittal sawing), the electrical circuit 
connection means tend to corrode. This type cf corrosion is 
known as fretting corrosion. As used herein, the phrase 
' fretting corrosion" means surface degradation occurring at 
the interface of mating electrical contacts which results in 
the reduction or even loss of dectrical continuity. 
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Fretting corrosion is found in components forming con- 
tacts which are allowed to move independently with respect 
to each other during current 3ow. This independent move- 
ment is believed to cause mechanical abrasion which will 
s wear the surfaces. Gaping between the dectrical coo tacts 
during electrical flow may result in deccical arcing with 
attendant generated heat potentially sufficient to melt the 
surface of the contacts. Pitting, welding and burning may 
also result. Also, a physical change in the material farming 

io the contacts may occur. Plating for enhanced dectrical 
contact may be lost and carbon deposits may accumulate 
resulting in reduced electrical continuity. 

Because orthopedic drive assemblies are used in surgical 
procedures which require delicate yet physically demanding 

13 tasks, the balance and maneuverability of an orthopedic 
drive device is also important to surgeons. Hand fatigue is a 
problem associated with many existing drive assemblies as 
well as a general difEculty in maneuvering the device during 
some surgical procedures. Weight distribution and size con- 

20 siderations are believed to contribute to these problems, as 
the typical cordless rechargeable battery powered drive 
assembly may be cumbersome to hold and use. particularly 
during a delicate oruhopedic procedure where only the 
highest quality Is tolerated Size and weight considerations 

^ involved in the placement of dements such as the batteries, 
transmission, dectrooic control circuitry and motor typically 
render an existing device difficult to maneuver. 

Other prior art drive assemblies arc excessively large. 
Oversized drive assemblies may be difficult to maneuver. 

30 particularly during a surgical procedure at a cramped or 
remote location. 

BRIEF DESCRIPTION OF THE INVENTION 

J3 According to the present invention there is provided a 
drive assembly for driving octbopedic surgical instruments 
which (1) affords excellent balance and maneuverability for 
a user which offers enhanced handling characteristics and 
convenience during use. (2) affords aruchment and removal 
of a baxtery pack in a direction other than the directioo of 
dongation of the handle portion of the device. (3) Includes 
a connection berween the battery pack and the electronic 
circuitry of the device which resists fretting corrosioo, (4) 
in dudes an ergoaottucaliy designed handgrip shape that fits 
a surgeon's hand comfortably, and (5) is sized for conve- 
nient maneuvering during an ormopedic surgical procedure. 

According to the present Invention, there is provided a 
drive assembly for driving various ormopedic surgical 
instruments, such as. but not limited to. drills, screws. 

jq reamers, wires, pins and saws (both reci p r o cating and 
sagittal). The drive assembly comprises a housing having 
don gate drive and handle portions with the handle portion 
projecting from the drive portion. A drive is present com- 
prising an motor preferably mounted within the drive por- 

53 tioo. The motor has a motor shaft, and the drive induces a 
transmission for transmitting power of the motor shaft to the 
surgical instrument. The transmission induces a drive mem- 
ber. Preferably the drive portion has surfaces defining a wire 
receiving chamber adapted to receive an orthopedic wire 

M adapted to be driven during an ormopedic surgical proce- 
dure. 

The drive assembly also includes a trigger assembly 
movable relative to the handle portion; and dectrical circuit 
means opcrarivcry associated with the trigger assembly for 
4j controlling the motor. 

The handle portion comprises a rclcasably attachable 
. baaery having ax least one cell (preferably dght). a batrery 
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housing, and a pair of battery coatacts. The handle portioa 
also has a bancry receiving portioa having battery terminals 
adapted to engage the battery contacts: and reieasablc 
artacrtracni means for rclcasably attaching the baa cry to the 
battery receiving portion in a direction other than the dxrec- s 
don of clongadoa of the handle pordon. Preferably, the 
dircctioa is a dircctioo substantially parallel to the axis of the 
drive portioa. 

In the preferred enibodiiDcnt. the reieasablc attachment 
means comprises a) the handle portion having a pair of 10 
tracks defining flanges thai are elongate in a direction 
substantially parallel to the longitudinal axis of the drive 
portioo. b) the battery having a pair of grooves adapted to 
receive the flanges of the tracks, and a pair of flexible, 
resilient cantilever members, and c) the battery receiving 13 
portioa having surfaces defining a cantilever member cavity 
for receiving the pair of flexible, resilient cantilever mem- 
bers in an interference fit so that the battery is friction ally 
held in place relative to the battery receiving portion. A latch 
far rclcasably securing the battery to the battery receiving 70 
portion is also preferably present. 

The drive assembry also includes a novel floating bartery 
terminal assembly co mp r i sing biasing means for biasing the 
battery terminals toward a rest position, and mounting ^ 
r"f*p< for mounting the battery terminals far deflection from 
the rest positioa. In ooe embodiment, each of the bancry 
terminals comprises a substantially flat plaic member having 
opposite side surfaces, and each of the bartery contacts 
comprise a pair of flexible, resilient arcuate members which ^ 
arc adapted to engage opposite side surfaces of a bancry 
terminal. 

Also "prefer ably, the handle portioa comprises a handgrip 
portion having outer surfaces that arc sized and shaped to be 
grasped by a user without touching the battery, and inner 3j 
surfaces defining a handgrip cavity. The huandgrip cavity is 
free of the transmission, the motor and any cells of the 
battery when the battery is received in the battery receiving 
portioa. Preferably, the cells of the battery arc spaced oo an 
opposite cad of the handgrip portion than the motor and ^ 
transmission. 

Alternatively, the present invention may be described as 
a rechargeable battery adaprrd to be repcaubly and rclcas- 
ably «"nr-h^H to an orthopedic drive assembly. In this aspect 
erf the invention, the ccthopedic drive assembry has cloogate AS 
drive and handle portions, a battery receiving portion having 
a pair of tracks ^ fi ni ng flanges, a pair of battery terminals, 
and surfaces defining a cantilever member r ecei ving cavity. 

The bartery comprises an autocLavable battery housing 
having opposite top and bocom portions, at least one cell 50 
within the battery housing and a pair of bartrry contacts 
mounted adjacent the top portion of the bousing and adapted 
to engage the battery terminals of the orthopedic drive 
assembly. Reieasablc attachment means arc present for 
rclcasably attaching the battery to the battery receiving 55 
portion in a direction other than the direction of eloagation 
of the handle portion. The reieasablc attachment means and 
battery terminals comprise the preferred versions as dis- 
cussed above. 

In this aspect of the inventioa. the battery contacts each 60 
include a first end fixedly attached to the top portion of the 
bancry housing and a second end adapt rd to abut a support 
shoulder of the top portion of the battery housing. The 
battery housing comprises opposite, substantially flat front 
and rear walls constructed from a material suitable for 65 
protecting the ccU(s) during an autoclave procedure. The 
battery comprises eight substantially cylindrical cells having 



loogirudinai axes. The eight cylindrical cells are arranged in: 
a) a front row of three cells substantially adjacent a front 
wall of the bartery housing, b) a rear row substantially 
adjaceat a rear "vail of the baa cry bousing, and c) a middle 
row of two cells between the front and rear rows. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention wQl be further scribed with 
reference to the accompanying drawing wherein like refer- 
ence numerals refer to like parts in the several views, and 
wherein: 

FIG. 1 is a perspective view of a drive assembly for 
driving crthopecic surgical instruments according to the 
present inventioa; 

FIG. 2 is an enlarged sectional view of the drive assembly 
of FIG. 1. illustrating a battery pack of the device removed 
from the device in solid lines, and iUustrating the position of 
the battery pack when attached to the drive assembly in 
phantom lines; 

FIG. 3 is an enlarged perspective view of the bartery pack 
far use in the drive assembly of FIG. 1; 

FIG. 4 is an enlarged rear view of the drive assembly of 
FIG. 1; 

FIG. S is a top view of the bancry pack of FIG. 3; 

FIG. 6 is a sectional view of the battery pack of FIG. 3; 

FIG. is a bottom view of portions of the drive 
assembry of FIG. 2 with the battery pack removed which 
illustrates battery terrninals that arc adapted to be connected 
to the bartery coatacts of the battery pack of FIG- 3; 

FIG. 7 is an enlarged side view of the drive assembly of 
FIG. 1; 

FIG- 8 is a top view of the orthopedic drive assembry of 
FIG. 7; 

FIG- 9 is a front view of the drive assembly of FIG. 7; 

FIG. 1* is a side view of the battery pack of FIG- 3; 

FIG. U is an enlarged bottom view of a hanrilr pordon of 
a drive assembly with the bartery pack removed to illustrate 
details of a second einbodimcnt of battery terminals accord- 
ing to the present invention and with portions of a battery 
pack receiving cavity illustrated with dashed lines; 

FIG. 12 is a partial sectional view of a battery receiving 
portioa af the drive assembly and cantilever arms of the 
battery pack showing the position of the cantilever arms 
when the battery pack is attached to the rest of the ortho- 
pedic drive assembly; 

FIG. 13 is a top view of ooe of a pair of preferred battery 
contacts for a battery pack according to the present 
invention, which battery pack is adapted to be connected to 
a drive assembly having the battery terrninals of FIG. 11; 

FIG. 14 is a side view of the battery contact of FIG- 13; 

FIG. 15 is an enlarged bottom view of portioa s of the 
handle portioa of the drive assembly of FIG. 11 which 
illustrates of a pair of floating battery terminal 

assemblies including a battery terminal of one of the assem- 
blies shown offset relative to the axis of the drive portion of 
the housing of the device; 

FIG. 16 is a sectional view of a floating battery terminal 
assembly cf FIG. IS which illustrates details of a battery 
terminal in a rest position; 

FIG. 17 is a sectional view of portions of the drive 
assembly of FIG. 16 taken approximately along lines 

17 17 of FIG. 16 except that ooe bartery terminal and 

connector arc removed 10 illustrate drt a i l s of a hole for 
receiving the battery terminal; 
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FIG. 18 is a sectional view similar to FIG. 16 except thai 
the floating battery terminal assembly is slightly offset from 
its rest position, as may occur during vibration of the 
orthopedic drive device; 

FIG. 19 is a sectional view of the floating battery terminal 3 
of FIG. 17 with the battery terminal offset laterally with 
respect to its longitudinal axis in a rest position and with 
other portions o mined to illustrate details: 

FIG. 20 is a sectional view of the floating baaery terminal 
assembly of FIG. 17 with the battery terminal illustrated in 10 
a rest position and with other portions omitted to illustrate 
details; 

FIG. 21 is a schematic illustration of a switch mechanism 
for use in the drive assembly according to the present i$ 
invention; 

FIG. 22 is a top view of another embodiment of battery 
contact for use with a drive assembly having the battery 
terminals of FIG. 11; 

FIG. 23 is a sick: view of the bartery contact of FIG. 22; 20 
and 

FIG. 24 is a perspective view of a bartery with the battery 
contacts of FIGS. 13 and 14. 
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Referring now to FIGS. 1 through 10 of the drawing there 
is shown an embodiment of a cordless rechargeable battery 
powered drive assembly for driving orthopedic surgical 
ins Grume ots accordiiig to the present invention, generally 
designated by reference character 10. The drive assembly 10 30 
includes a housing comprising elongate drive 4 and handle 
6 portions defining drive D and handle H pardon longitu- 
dinal axes. The drive portion 4 and a significant portion of 
the handle portion 6 are constructed by assembling two large ^ 
bousing pieces (sec FIG. 7) to afford convenient disassembly 
of the device for repair. 

Referring now to FIG. 2. the drive assembly 10 includes, 
a motor assembly having a D.C electric powered motor 12 
including a rotor 14 and a motor shaft 16. A drive is also ^ 
present comprising a transmission for transmitting the power 
of the motor shaft 16 to the surgical instrument. The illus- 
trated C^nsmisrioo inrhidn a drive member or spindle IS, 
a ring gear 19. and a gear pin and planetary gear assembly 
21. 4S 

Preferably, the motor 12 is mounted within the drive 
portion 4. As used in this application, when it is said that the 
motor is wimin the drive portion 4, it is meant that the rotor 
14 and motor shaft 16 are substantially completely located 
within the structure at the housing defining the drive portion 50' 
4. as opposed, for example, to one of the rotor or motor shaft 
being located in the handle portion 6 or a substantial portion 
of the motor being located in the handle portion 6. of course 
some wires and electronic circuitry associated with the 
motor may be present outside the drive portion 4, and yet the 35 
motor will nevertheless be within the drive portion 4 as 
understood in the present invention. Also preferably, the 
transmission (eg. 18.19 and 21) is mounted within the drive 
portion 4. 

A connector is provided for attaching a chuck or other 60 
such holder or instrument that may be driven by the drive 
assembly 10. The connector comprises a nose insert 26 
having a socket into which a cylindrical portion of the 
surgical instrument can project with a sp lined central rotit- 
able driven collar engaged with mating splines 17 on the 63 
inner surface of the drive member 18. and with pins (not 
shown) projecting radially of the cylindrical portion engaged 



in longitudinally extending slots 15 opening through the end 
of the housing. A helix pin/collar assembly 25 is roatablc 
about the axis D of the drive portion and is biased by torsion 
spring 27 so that circumfer en dally projecting hooks near 
slots 15 on the collar 25 can engage the pins on the surgical 
instrument to maintain the puis within Ac slots 15 and 
thereby the surgical instrument in driven engagement with 
the drive assembly 10. 

The surgical instrument may comprise any instrument 
suitable for use in an orthopedic surgical procedure, includ- 
ing but not limited to. drills, screws, reamers, pins and saws 
(both reciprocating and sagjttaj) or a suitably designed 
chuck or adapter for use with any of the previously men- 
tioned instruments. 

As a particular example, the surgical instrument may 
comprise the chuck described in U.S. Pat No. 4.728. S76. the 
entire contents of which are herein expressly incorporated 
by reference. All er natively, for example, an appropriate wire 
driving attachment adapter may be attached to the drive 
assembly 10 so that it may be used as an orthopedic wire 
driver, optionally, but not preferably, engagement between 
the orthopedic wire and the spindle 18 may afford operation 
of the device 10 as a wire driver. 

A stationary member 22 extends from a proximal end 1 of 
the bousing toward its distal end 3. Preferably, the stationary 
member 22 includes a through chamber so that a surgical 
wire may be passed through the stationary member 22 from 
the proximal end 1 of the device 10 toward the distal end 3. 
The through chamber in the stationary member 22 forms a 
portion of a wire receiving chamber in the drive portion 4 
berweeo the proximal end 1 and the distal end 3. Threading 
a surgical wire through the wire receiving chamber affords 
use of the device 10 as a wire driver. 

O-rings 64 and 65 restrict internal contamination of the 
drive assembly 10 from ambient contaminants. O-ring 66 is 
compressed against member 22 to restrict the member 22 
from rotating relative to the handle 6 and drive 4 portions of 
the housing. 

The drive assembly 10 also includes a rechargeable bat- 
tery or ban cry pack 3* that is adapted to provide a recharge- 
able source of power for the motor 12, Unique mounting 
mrani (described in greater detail below) attach the bartery 
30 to the rest of the assembly 10. 

A trigger assembly 40 is movable relative to the handle 
portion 6. The trigger assembly includes a button member 45 
adapted to be engaged by a user's digits, a trigger shaft 46. 
an O-ring seat 41 for fixedly connecting the button member 
45 to the nigger shaft 46. a coQ spring 42 and magnet 44 that 
is rigidly arurhrd to the trigger shaft 46. The trigger 
assembly 40 is movable between a released or extended 
position (FIG. 2) and a depressed or inner position relative 
to the handle portion 6. 

The drive assembly 10 also includes electrical circuit 
means opcratively associated with the trigger assembly 40 
for controlling the motor 12. The illustrated electrical circuit 
means comprises an on/off haH sensor 52 and a speed control 
hall sensor 54. 

The on/off ball sensor 52 is a digital hall sensor having an 
output signal with two levels corresponding to an on state 
and an off state. The on/off hall sensor 52 senses the 
presence of .1 magnetic field from the magnet 44 on me 
trigger assembly 40. When the trigger assembly 40 is 
released, the magnet 44 is positioned directly over the on/ofl 
hall sensor 52 (FIG. 2). The magnetic field of the magnet 44 
causes the on/off hall sensor 52 to produce an output signal 
cortcs-pooding to an off state. As the trigger assembly 40 is 
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depressed, the magnet 44 moves away from che oa/off halj 
sensor 52. The oa/off hall sensor 52. oo ioogcr sensing the 
presence of a magnetic field, produces an output signal 
corr cs poo die g to an on slate. 

The output signal from the oa/off hall sensor 52 is 
conditioned by electrical circuitry which provides a standby 
signal wfacQ the on/off hall sensor 52 produces an off signal. 
The standby signal disables motor drive circuitry and the 
speed control hall sensor 54. The standby signal therefore 
ensures that the motor 12 is off whenever the trigger 
assembly 44 is in a released position (FIG. 2). An added 
benefit of disabling the motor drive circuitry and the speed 
control hail sensor 54 is that the electrical power required by 
the device 10 is significantly reduced during periods when 
the trigger assembly 40 is not depressed. This current 
reduction during a standby mode improves energy efficiency 
of the device 10. In this manner, the device 10 may option- 
ally include a battery saver feature. 

The speed control hall sensor 54 is a linear hall sensor 
which provides a speed control signal having a range of 
levels based upon tbc strenth of the magnetic field that the 
variable speed hall sensor 54 detects. As the strength of the 
magnetic field increases, the speed control hall sensor 54 
produces a speed control signal with a higher IcvcL As the 
trigger assembly 40 is depressed, the magnet 44 moves 
towards the speed control -hall sensor 54 and increases the 
magnetic field across it. The speed control signal from the 
speed control ball sensor 54 is conditioned and drives the 
motor control circuit to provide motor speeds proportional to 
me speed control signal. Therefore, as the trigger assembly 
40 is further depressed, the motor control circuitry increases 
the motor speed of the drive assembly 10. In this manner, the 
drive assembly 10 may optionally comprise a variable speed 
device. 

The circuit has a 25 amp current limi t to protect the 
baa cries, motor and electrooics. The electrical circuil mram 
may optionally include directional drive circuitry which is 
discussed in greater detail below. 

As best seen in FIGS. 2 and 6 A. the device 10 also 
comprises bartery terminals 39. Each of the b artery terminals 
39 have three generally flat surfaces including two end 
surfaces situated at an angle relative to a miridlr surface. The 
function of the battery terminals 39 will be described in 
greater detail below. 

The battery terminals 39 may be constructed from any 
suitable material appropriate for use to construct orthopedic 
surgical tools. For example, the battery terminals may be 
constructed from copper, brass, bronze, beryllium copper, 
stainless steel steel and aluminum One or more platings 
may be present to enhance the electrical conducting and 
corrosion resisting properties of the battery terminals 39. 
Examples of such platings include, but arc not limitrd to 
copper, nickel, gold, silver, tin. electro less nickel, rhodium. 
lulfamaie. aider L mHmt'um and zinc. 

The handle portion 6 of the device 10 projects 
(downwardly in FIG. 2) from the drive portion 4 of the 
device 10. The handle portioa 6 of the housing comprises the 
battery 34 and a handgrip portion 5. The handgrip portion 5 
has manually cn gag cable or gratpablc surfaces and top T 
and bottom B ends (sec FIG. 2). Preferably, the handgrip 
portion 5 is sized and shaped so that during use of the device 
10. the user docs not need to grasp any parti oo of the battery 
30. For example, the handgrip portioa 5 may have a height 
from its boaommort point to the bottom of the drive portion 
4 of less than approximately 6 Inches (preferably about 4 .5 
inches), a width of its neck portion of less man about 2.8 
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inches (preferably about 1. 1 inches), and a leag^i of its neck 
portion of less than about 2.5 inches (preferably about I J 
inches). 

The handgrip portioa 5 includes specially shaped surfaces 

3 that result in a handle thai is comfortably held in the hand of 
a surgeon. A middle pan of the handgrip 5 includes an 
curved front surfaces to form a conveniently held handle, A 
lip portion 51 is siojated adjacent the button member 45 to 
restrict the chance that a surgeon's glove may be caught 

to between the handle portioa 6 and the buaon 45 when the 
burton 45 is depressed. 

As shown in the figures, the width and length of the 
handgrip portioa 5 vary along its height to afford convenient 
grasping of the device 10. The bottom of the handgrip 

15 portion 5 includes a b a aery receiving portion 4S having the 
battery terminals 39 adapted to engage battery contacts 33 
(described in greater detail below) when the battery 30 is 
attached to the battery receiving portion 4S. 

A battery housing 31 (FIGS. 2 and 3) preferably cora- 

20 prises opposite, substantially flat front 201 and rear 203 
walls constructed from an autodavable material An auto- 
clavable material is a material suitable for protecting battery 
cell(3) during repeated autoclave procedures. Examples of 
suitable materials are described below. 

The ban cry 30 comprises at least one rechargeable cell 32 
and preferably cigbt substantially cylindrical cells 32 as 
shown in FIG. 2. Because the cells 32 arc located in a 
position below or remote from where a user is expected to 

^ grasp the drive assembry 10. the handgrip portion is free to 
be used far mounting other electrical and/or mrrha ninl 
components such as an electronic printed circuit board 
forming a portion of the dectricai circuit ovarii discussed 
above. 

33 The b a aery 30 preferably cornprises eight substantially 

_ cyUndrical cells 32 having longitudinal axes. The axes of the 
cells are preferably substantially parallel (o the front and rear 
walls 201 and 203. The eight cylindrical cells 32 are 
arranged in a front row F of three cells substantially adjacent 

4Q the front wall 201. a rear row R of three cells substantially 
adjacent the rear wall 203. and a middle row M of two cells 
between the front and rear rows 201 and 203. All of the rows 
F.M and Rare enclosed within the battery housing 31. so that 
the cells arc protected during an autoclave or other steril- 

t3 ization procedure. 

The weight distribution of the device 10 is substantially 
balanced about the handgrip portion 5 as the relatively 
heavier elements such as the battery cells and the mocotV 
transmission assemblies of the device 10 are spaced on 

50 opposite ends (top T and bottom B) of the handgrip 5. A 
handgrip cavity 53 u formed within the inner portions the 
handgrip 5. As opposed to prior art devices which include a 
battery or motor within the portion of its housing thai is 
designed to be manually grasped, the cavity 53 is free of 

35 batteries or motors or transmission or gear assemblies. Since 
battery cells 30 (described in greater detail below) are 
situated below the bartery receiving portioa of the handle 
portioa 6. some of the dcctrocuc control circuitry mentioned 
above may be placed in the handgrip cavity 53 of the handle 

60 portion 6. This is believed to further contribute to the 
beneficial balance and handling characteristics of the device 

The cells 32 arc preferably stacked in the manner shown 
In FIG. 2. with a distal row of three cells placed at the front 
65 of the battery 30. a proximal row Chrcc cells it the rear of the 
battery 30. and a middle row of two cells placed between the 
front and rear cells. The axes of the cells arc perpendicular 
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to the 4Xi5 D of me drive portion of the housing. The cells 
32 may comprise, for example. niclcel -cadmium secondary 
(rechargeable) sub **C* size cells with a 22 mm diameter and 
a 3-t mm length in a nickel-plated steel case. Such cells art 
expected to provide a capacity of about 1.4 imp hours at 9.6 
volts. D.C Suitable cells may be obtained from Saft of 
VaJdosta. Ga.; Panasonic of Japan; Sanyo Hectric Co. Ltd. 
of Surooto-City. Hyogo Japan or Gates available from DC 
B artery Products of St. Paul. Minn. 

The cells 32 arc enclosed in an autoclave proof (saturated 
steam © 280 degrees Fahrenheit. @ 30 pounds per square 
inch, and vacuum @ 26 inches of mercury) housing or 
casing 31. Tbc casing 31 preferably is designed to withstand 
other sterilization techniques and remain suitable to protect 
the b artery cells 32. The casing 31 includes a poppet or 
umbrella valve 8 (e.g. the #VI_249 1-102 Vcmay valve 
generally available from Vera ay of Calif.) to relieve any 
pressure, such as pressure generated by the ceils 32. 
Optionally, the battery bousing 31 may include a power 
ter min a l (no* shown) for a power cord so that the drive 
assembly 10 may be powered without discharging the cells 
32. 

The particular material used to construct the 31 
may comprise any suitable material for use in an orthopedic 
device. Specific examples include, but are not h'mi f ^ to, 
poly-ether- imide (PQ) including Ultem (e.g. GE grades 
1000 Black *7101. 1000 Black #1000. 2100 muddled natu- 
ral #1000 10% glass fill 2200 muddled natural 20% gUsa 
flit 3452 muddled natural #1000 45% short glass and 
mineral, or 6200 muddled natural #1000 20% glass flll high 
tempcrarurc); poly-phcnyl-sul-fooc (PPSU) (eg. Amoco 
Radcl R. grades R5100 Black #935 or #937. or R 5000. 
natural); poiysulfoce (PSU) (e.g. Amoco Udel P. grade P 
1700. natural #11); poryarylemer facto oc (PAJEK) (eg. BASF 
Ura-apek. grade KR4176, natural); liquid crystal polymer 
(LCP) (e.g. Vectra grades A 950 natural. A530 muddled-- 
natural moderately mineral fill**** or A 130 muddled natural 
30% glass fill); and polyketonc (FEK) (e.g. Amoco Kadcl E 
grade 1000 natural). 

The motor 12 of the drive assembly 10 is designed to: (1) 
operate between about 9.6 volts and a reduced voltage which 
is the output range the baa cry will produce under load, and 
(2) have very low internal resistance to restrict internal 
loiies when handling the high current flow by which it is 
powered. Since the motor 12 and transmission are relatively 
heavy elements of the device 10 (e.g. the motor may weight 
about 0.82 pounds), the motor 12 and transmission are 
preferably located within the drive portion 4 of the housing. 
Locating the motor 12 and transmission in a position spaced 
from the handgrip cavity 53 frees the handgrip cavity 53 for 30 
use to store the electronic circuitry of the device If. The 
location of the motor 12 and transmission also contribute to 
the beneficial halancr and weight distribution of the device 
10 and improves its handling characteristics. These 
improvements are believed to reduce hand fatigue for some 
users. 

The battery 33 shown in FIGS. 1-7. 9 and 10 comprises 
the battery housing or casing 31. and a pair of battery 
contacts 33. one of which is an electrically positive terminal, 
the other of which is an electrically negative terminal. The 
battery contacts 33 comprise thin, arcuate contact members. 
Tbc arcuate contact members 33 are connected at one end to 
the housing 31 and arc in electrical communication with the 
cells 32 (which are connected in series by dectricalr/ 
conductive strips). The other end of the contact members 33 
is free to float along the top of the casing 31. Preferably, the 
contacts 33 are constructed from a flexible, resilient elcc- 
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oically conductive material, such as a material selected from 
the group comprising copper, brass, bronze, beryllium 
copper, nickel, stainless steel, alurainura or stceL Optionally, 
one or more materials may be plated (o the contacts to 
' enhance their performance and corrosion resistance. Plating 
materials include, but are not limited to gold, copper, nickel, 
silver, tin. clectroiess nickel rhodium, sulfamate nickcL 
cadmium and/or zinc. The shape of the arcuate contact/ 
members 33 afford their resilient deflection in a direction 
; substantially parallel to the axis H of the handle portion 6 of 
the housing upon abutment with the battery terminals 39. 

Referring now to FIGS. 11. 13-14. 15-16. 18-24 and 24 
of the drawings, there is shown a second embodiment of 
cooperablc b artery terminals and battery coo tacts according 
to the present invention with the battery contacts designated 
with reference character 33 A and the battery terminals 
designated by reference character 39A. 

As best seen in FIG. 16. handgrip 5 has a portion 
constructed from an electrically insulating material 106. The 
baa cry terminals 39A arc each an ached to the insulating 
material 1*6 by screw 87. A crimp-on connector 107 is 
situated between the screw 87 and the battery terminal 39A. 
The crimp-on connector 107 p Laces the banery terminal 39 A 
in electrical communication with the rest of the electrical 
circuit means by virtue of insulated wire 103. 

The battery terminals 39 A are mounted on the manually 
graspablc portion 5 of the bousing to float relative to the rest 
of the housing (including the Insulating portion 1*6). This 
feature is particularly useful when the device 16 generates 
vibration as the floating battery terminals 39 A tend to retain 
electrical communication between the banery 30 and the rest 
of the electronics of the device It. 

The banery terminal 39 A is placed in an oblong hole 88 
in the handgrip portion 5 of the housing. The oblong hole 88 
preferably affords side to side float (movement in a direction 
that is substantially perpendicular to both axes H and D) of 
the battery terminal 39A (sec FIG. 19). but restricts float of 
the battery terminal 39 A in a direction substantially parallel 
to the axis D so thai the battery terminal 39A is oot unduly 
deflected upon insertion and removal of the banery 34 from 
the device 10. 

A coil spring 89 is provided to afford float of the battery 
uerminai 39 A and to bias the battery terminal 39 A toward a 
rest position (see FIGS. 16 and 20). The coil spring 89 has 
a pair of ends, one of which abuts the crimp-oa coonector 
107. and the other of which abuts the inflating portion 104 
of the housing. A rest position of battery terminal 39A is 
shown in FIG. 1$. When the battery terminal 39A is 
deflected from its rest position (such as when the device It 
vibrates during an orthopedic surgical procedure), tbc spring 
89 deflects in compression from its rest position and biases 
the battery terminal 39 toward its rest position. Alternatively, 
the spring 89 may be designed to deflect in tension from its 
rest position to bias the battery terminal 39 toward its rest 
position. 

The screw 87. crimp-oa connector 107. coil spring 89 and 
portions of the battery terminals 39A are situated within 
cavity 109 in the handgrip 5. The cavity lt9 has a dl^mr^r 
at least slightly larger than the diameter of the screw 87 to 
afford float of the battery terminals 39A. Unlike the battery 
terminals 39. the battery terminals 39 A comprise a substan- 
tially flat, rectangular contact member having a pair of 
opposite sides 91 and 92 for contacting the banery coo tacts 
33 A. 

B artery contact 33 A for use with the battery terminals 39A 
is shown in FIGS. 13, 14 and 24. Each of me baaery contacts 
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33A include a pair of flexible, resilient deflectiag memben 

81 and 82. The flexible, resilient deflecting members 81 and 

82 each have a first end rigidly affixed to ±e baa cry housing 
31. and a sccoad cod. opposite the first cad. The second end 
of the members 81 and 82 Is free to slide along the top of the 
casing 31 when the members 81 and 82 are deflected. A 
support shoulder surface 1 15 of the top portion of the battery 
housing 31 receives the secood end of the members 81 and 
82 and affords sliding movement of the secood ends of the 
members 81 and 82. 

The battery terrain aJ 39A is designed to be sandwiched 
between the flexible, resilient deflecting members 81 and 82 
and to deflect the members 81 and 82 in a direction max is 
substantially perpeodicular to both of the axes H and D 
during vibratioa of the baa cry terminals 39 A. Preferably, 
side 91 of the ban cry contact 33 A is in electrical commu- 
nication with deflecting member 81. and side 92 of (he 
ban cry contact is in electrical communication with deflect- 
ing member 82. 

The baa cry contacts 33A are constructed from a flexible, 
resilient, electrically conductive material. Any of the mate- 
rials and platings mentioned above for use in constructing 
the battery contacts 33 may be used to construct the battery 
contacts 33 A. Particular examples include beryllium copper. 
Brush Wellman alloy 25. 0.0159 (26 Ga) thick. W H temper, 
or equivalent UNS No. C17200. (A5TM temper TTX)1) heat 
treated 2 hours <& 600 degrees fahrenheit (ASTM TH01). 
R/C 38—43. As an example not intended to be limiting, the 
contacts 33A may have an overall height in FIG. 14 of about 
0.17 inches, a overall length (FIG. 13) of about 1.44 inches 
and an overall width of approximately 032 inches, 

FIGS. 22 and 23 illustrate anocher embodiment of battery 
co a tact 33B for use with a drive assembly having the battery 
terminals of FIG. II. The battery contact 33 B is similar to 
the battery contact 33A except in that the contact 33B has a 
slightly different shape when viewed in the top view. ~ 

The handle portion 6 of the housing has a reieasable 
attachment means foe rcieasably attaching the battery 34 to 
the battery receiving parti oc 48 in a direction other man die 
direction of elongation of the handle portion 6. In the 
illustrated embodimrot, that mrans comprises surfaces on 
the battery receiving portion 48 defining trad: portions 49 
with flanges that are el oc gale in a direction substantially 
parallel to the longitudinal axis D of the drive portion. The 
battery 30 has a pair of opposite mounting grooves 35 
idapfrd to cooperabry receive the flanges of me track 
portions 49 (see FIGS. 4 and 

The battery paclc 3# also has a pair of flexible, resilient 
cantilever members 37 having opposite ends. Each of the 
cantilever mr inbos 37 has a first end attached to me battery 
housing 31 and an enlarged distal end 38. The cantilever 
members 37 project from the structure defining the grooves 
35 in a direction other than dircctioo of elongation of the 
handle portion 6 (preferably in a dircctioo substantially 
parallel with the top of the battery and the drive port i on axis 
D). Referring now to FIG. 11. the battery receiving portion 
48 of the housing includes a cantilever member receiving 
cavity 77 formed in part by a relatively thin shelf. The 
cantilever member receiving cavity 77 includes radiused 
side walls 75 (see FIG. 12). 

The flexible, resilient cantilever members 37 arc shown 
mountr-d in the cantilever member receiving cavity 77 in 
FIG. 12. When the battery 34 is mounted on the battery 
receiving portion 48. the flexible, resilient cantilever mem- 
bers 37 interfere with the surfaces defining the cantilever 
member receiving cavity 77 to resist movement of the 
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battery 30 relative to the rest of the device 10. parti cuUrty 
movemeot in. the D axis dircctioa. The flanges of me trade 
49 coo per ably engage the grooves 35 and prevent the battery 
30 from separating from the rest of the device 10. 
3 The distal ends 38 of the flexible, resilient cantilever 
members 37 have a bevel 78 to allow them to ramp onto the 
shelf forming the cavity 77. The engagement between the 
bevel 78 and the shelf forming the cavity 77 fcrces the 
flexible, resilient cantilever members 37 upward in the H 

lC axis dircctioo (in FIG. 2) when the battery 30 is mounted in 
the battery receiving portion 48. Consequently, the battery 
30 is forced into abutment with the manually grasping 
portion 5. When the battery 30 is fully mounted in the 
battery receiving portion 48: (1) portion 71 (see FIG. 3) of 

l3 the battery housing 31 is preferably in contact with the 
bottom side of the shelf forming the cavity 77. and (2) the 
flexible, resilient cantilever members 37 are in engagement 
with the side surfaces forming the cavity 77 which results in 
a pinching inierference fit that tends to resist transmission of 

20 vibration to the coo tacts 33 or 33 A. The pinching interfer- 
ence holds the flanges of the track porticos 49 in engagement 
with the grooves 35 of the battery housing 31 to retain the 
battery 30 attached to the handgrip 5. 

The enlarged distal ends 38 of the flexible, resilient 

25 cantilever members 37 have an outward biased radius 28* 
When the battery 30 is inserted into the receiving parti oo 4S 
of the handle portion 6, the outward biased radius 28 
contacts the radiused side wall 75 (FIG. 12). The width 
between the. outermost portiocs of the two distal cod ouc- 

30 ward biased radiuses 28 is greater than the width of the 
radiused side walls 75. With this difference in widms. the 
flexible, resilient cantilever members 37 are forced inward 
when the battery 30 is received in the battery receiving 
portion 48 thereby generating a resistance to movement. For 

35 example, the interference is preferably less than about 0.1 
inches and is more preferably less than about 0.02 inches. 
This slight interference causes the resilient members 37 to 
deflect and to provide excellent frictional contact with the 
cavity 77 in the battery receiving portion 48. In the manor 
described above, the cantilever members 37 stabilize the 
front end of the battery 30. This is especially effective in 
resisting movement when using the instrument is used far 
oscillating sawing where side Lo side forces (perpendicular 
to the axis H) are generated. 

43 Preferably, the flexible, resilient cantilever members 37 
comprise a single, unitary, integral monolithic piece with the 
battery housing 31. Thus, the material for the battery hous- 
ing 31 should be sufficiently durable for forming a battery 
housing (eg. it should be able to withstand autoc laving 

50 procedures), and yet mflicntly flexible lo accomplish the 
repeated interference fit of the flexible, resilient cantilever 
members 37 and cavity 77. Any suitable materials may be 
used including the materials discussed above as suitable for 
use to construct the casing 31. Alternatively, the flexible, 

35 resilient cantilever members 37 may be constructed from a 
material different than the material used to construct the 
casing 31. 

When the drive assembly 10 is held in the position 
referenced in FIG. 2. the mounting grooves 35 and flanges 

60 of the trade portions 49 are coopcrabie to resist the effect of 
gravity on the device 10 which, in prior art devices, tends to 
urge the battery away from contact wiifa the rest of the 
device. A latch S6 is provided for releasably securing the 
battery 30 to the battery receiving portion 48. and for 

63 retaining the electrical contact between contacts 33 of the 
battery 30 and the battery terminals 39 (or the terminals 3* A 
with the contacts 33A) of the battery receiving portion 48. 
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The latch 56 comprises a blocking member 57 mounted oq 
the lower portion of the housing 6 for movement berween a 
Latched (FIG. 4) and a release position. A coil spring 58 
biases the blocking member 57 toward the latched position. 
The latch 56 also includes the battery housing 31 having 
surfaces defining slcx 34 for receiving a chamfered end 55 of 
the b looking member 57. 

In the Latched position. (1) die mounting grooves 35 of the 
battery 30 axe received in the track portions 49 (see FIG- 4) 
in the battery receiving portion 48. and (7) the chamfered 
end 55 of the Woe king member 57 is biased into engagement 
with the slot 34 of the battery 3« to lock the baa cry 30 to the 
batxery receiving portion 48 of the hoosing. Indicia 59 may 
be present to provide user information such as how co 
unlatch the battery 3#. 

The latch 56 also Includes means for automatically mov- 
ing the Mocking member 57 from the latched toward the 
release position as the battery 30 is mounted to the battery 
receiving portion 48. That means comprises the battery 
housing 31 having a ramp surface 36 adapted to engage the 
chamfered cad 55 on t br blocking member 57. 

Referring to FIG. X as the ban cry 30 Is slid Into the track 
portions 49 of the battery receiving portion 48. the ramp 
surface 36 engages the chamfered end 55 on the blocking 
member 57 and cams the blocking member 57 toward the 
release position, thereby enabling the flanges of the track 
portions 49 to be slid into the correspondiog. cooperablc 
grooves 35 of the battery housing 31. Once the battery 30 is 
fully mounted oo the battery receiving portion 48, the 
chamfered end 55 of the blocking member 57 is bi^vr d into 
engagement with the slcx 34 of the battery housing 31 as 
described above. The side of the blocking member 57 
opposite chamfered end 55 is not chamfered to resist inad- 
vertent release of the battery 30. 

As a portion cf the electrical circuit py^»< mentioned 
above, the drive assembly 10 also includes a convenient 
rotary switch means, operated by ribbed nvmhrf 72 on the 
proximal end 1 of the drive bousing 4 opposite drive 
member 18. for causing the motor 12 to route me drive 
member 18 either in forward or reverse (clockwise or 
counXcrcJocicwise) directions, or to prevent any rotation by 
the motor 12 even when Che trigger 40 is moved to its inner 
position. Indicia 73 indicate when the device is Ln me 
forward, reverse or stop 

FIG. 21 is a schematic illustration of the switch means. 
The motor control switch with forward, off reverse 
positions is preferably mounted behind the motor. The motor 
control switch includes a rota table knob 72 with an attached 
magnet 62 and a detent mechanism 63 with three positions 
that correspond to the forward, off and reverse positions. 
When the knob is rotated fully clockwise, the magnet 62 by 
its magnetic field, activates one of two hall sensors 61 to run 
the motor counter-eiocJcwise when facing the output shaft. 
When the knob is rotated Polly counter-clockwise, it will 
reverse the motor. A center, neutral (off) position is also 
included. 
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The present invention has now been described with ref- 
erence to several embodiments thereof. It will be apparent to 
those tlrPJcd in the art that many changes or additions can be 
made in the embodiments described without departing from 
the scope of the present invention. Thus, the scope of the 
present invention should not be Kmin-H to the structures 
described in this application, but only by structures 
described by the Language of the claims and the equivalents 
of those structures. 



What is daimed is: 

1. A rechargeable battery adapted to be repeatably and 
rcleasably attached to an orthopedic drive assembly, the 
orthopedic drive assembly having elongate drive and handle 
portions, a battery receiving portion having a pair cf tracks 
defining flanges, a pair of battery terminals, and a blocking 
member movable between latched and release posirioos; 
said battery comprising: 

an autociavable battery housing having top and boaora 
portions, at least one cell within the banery bousing 
and a pair of battery contacts adjacent the top portion 
of the housing and situated to engage the battery 
term in* is of the orthopedic drive assembly, 
releasabie attachment means for rcleasably acaching 
the banery to the battery receiving portion in a 
direction other than the dircctioa of elongation of the 
handle portion, 
said releasabie attachment means comprising: 

a) the battery having a pair of grooves adapted to 
receive the flanges of the tracks, and 

b) a slot for receiving the blocking member when the 
blocking member is in the Latched position. 

Z A rechargeable banery according to claim 1 wherein 
each of the batxery terminals comprise a substantially flat 
plate member having opposite side surfaces, and 

each of said battery contacts comprise a pair of flexible, 
resilient arcuate members which are adapted to engage 
opposite side surfaces of a battery terminal 

3. A rechargeable battery according to claim 1 wherein 
said banery contacts each Include a first end fixedly attached 
to said top portion of said battery housing and a second end 
adapted to abut a support shoulder of the top portion of the 
battery housing. 

4. A rechargeable battery according to claim 1 wherein 
said battery housing comprises opposite, substantially flat 
front and rear walls constructed from a material suitable for 
protecting the cell(s) during an autoclave procedure. 

said battery comprises eight substantially cylindrical cells 
having longitudinal axes, said eight cylindrical cells 
being arranged in: 

a) a front row of three cells substantially adjacent said 
front wall within the battery housing. 

b) a rear row of three cells substantially adjacent said 
rear wall within the battery boosing, and 

c) a middle row of two cells between said front and rear 
rows wherein all eight cells are within the battery 
housing. 

5. A rechargeable bartery according to claim 1 wherein the 
slot is sized and shaped to engage the blocking nv mrx r to 
lock the batt cry to me battery receiving portion when the 
blocking mrmhrr is in the latrhrd position. 

6. A rechargeable battery according to claim 1 wherein the 
banery further includes means for automatically moving the 
blocking rnember from the latched toward the release posi- 
tion as the battery is mounted to the banery receiving 

53 portion. 

7. A rechargeable bartery according to claim 6 wherein the 
m^ n< for automatically moving the blocking member com- 
prises a ramped surface on the top portion of the battery 
housing. 

$0 3. A rechargeable battery adapted to be repeatably and 
releasabry attached to an orthopedic drive assembly, the 
orthopedic drive assembly having elongate drive and handle 
portions, a baa cry receiving portion having a pair of tracks 
defining flanges, a pair of banery terminals, and a blocking 
&5 member movable berween latched and release positions; 

said battery comprising a battery housing having top and 
bottom portions, at least one cell within the battery 
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housing. and a pair of battery contact* adjacent the top 
portion of the bousing ud situated to engage the 
ban cry terminals of the orthopedic drive assembly 
when the battery is fully received by me orthopedic 
drive assembly. 3 
reieasablc attachment rrn**n« for releaaably attaching the 
baa cry to the battery receiving portion, said reieasablc 
attachment means comprising: 

a) the battery having a pair of grooves adapted to 
receive the flanges of the tracts, and 

b) a sioc for receiving the blocking member when the io 
blocking member is in the latched position, wherein 
the slot is sized and shaped to engage the blocking 
member to lock the battery to the battery receiving 
portion when the blocking member is in the latched 
position. l5 

9. A rechargeable battery according to claim 8 wherein the 
battery further inch ides means for automatically moving the 
blocking member from the lafrhrd toward the release posi- 
tion as the battery is mounted to the battery receiving 
portion. 



10. A rechargeable ban cry According to daim 9 wherein 
the means for automatically moving (he blocking member 
comprises a ramped surface on the top portion of the battery 
housing. 

11. A rechargeable b a aery according to claim 8 whereia 
each of the battery terminals comprise a substantially flax 
plate member having opposite side surface*, and 

each of said bail cry coq tacts comprise a pair of flexible, 
resilient arcuate members which arc adapted to engage 
opposite side surfaces of a battery terminal. 

12. A rechargeable battery according to daim 8 wherein 
said battery coo tacts each include a first cod fixedly attached 
to said top portion of said battery housing and a second end 
adapted to abut a support shoulder of the top portion of the 
battery housing. 
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DECLARATION OF PATRICK A. DOODY 



I, Patrick A. Doody, hereby declare and state as follows: 

1) I am a patent attorney registered to practice before the United States Patent and 
Trademark Office (PTO). My registration number is 35,022. 

2) I am a partner with the law firm of Hunton & Williams, having an office at 1900 K Street, 
N.W., Washington, D.C. 20006. 

3) I make this Declaration in support of the "Petition Under 37 C.F.R. § 1.47(b) for 
Acceptance of the Reissue Application Without Participation of One or More Inventor" 
that is filed concurrently herewith. 

4) I make the following statements based on facts that have either been personally conveyed 
to me or that I have obtained from various documents: 

4a) Linvatec Corporation purchased a number of assets of 3M's Medical Surgical 
Division on June 29, 1999, one of which was Pitzen, et aL, United States Patent No. 
5,792,573 ("the Pitzen patent"). The originally named inventors of the Pitzen patent, Mr. 
James F. Pitzen, Mr. Jeffrey D. Smith, and Mr. Charles E. Alexson assigned their entire 
right, title, and interest in and to the Pitzen patent, and any reissues thereof, to 3M by 
virtue of an Assignment recorded at Reel 7042, Frame 559-561, a copy of which is 
attached hereto as EXHIBIT 1 . 3M subsequently assigned its right, title, and interest in 
and to the Pitzen patent, including any reissues thereof, to Linvatec Corporation by virtue 
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of an assignment executed by Gary Griswold, Staff Vice President of 3M, on September 
19, 2000, a copy of which is attached hereto as EXHIBIT 2. 

4b) I am authorized to sign the Reissue Declarations filed concurrently herewith 
on behalf of the assignee, Linvatec Corporation. 

4c) Each of the inventors of the Pitzen patent has refused to sign the Reissue 
Declarations. The facts underlying their respective refusals are set out herein: 

4c 1) It was my understanding that each of the inventors of the Pitzen patent 
was represented by an attorney at 3M because the inventors were employed by, and 
assigned their entire right, title, and interest in and to the Pitzen patent to, 3M at the time 
the Pitzen patent was filed. I therefore communicated with 3M's Intellectual Property 
Counsel instead of the inventors directly. During the course of my communications, it 
was brought to my attention that one of the inventors of the Pitzen patent, Mr. Charles E. 
Alexson, was no longer employed by 3M. I advised Mr. Robert Sprague, Assistant Chief 
Intellectual Property Counsel for 3M, that I would contact Mr. Alexson directly, and he 
consented. Mr. Sprague also informed me that the other two inventors, Mr. James E. 
Pitzen, and Mr. Jeffrey D. Smith, still were employed by 3M. I therefore contacted Mr. 
Alexson and spoke with him about signing the Reissue Declaration. Mr. Alexson 
informed me that he wanted to speak with 3M's attorneys prior to making his decision. 

4c2) I contacted Mr. Alexson again on or about December 4, 2001. I asked 
Mr. Alexson whether he would be willing to sign the Reissue Declarations, and I 
explained to him briefly the invention recited in the reissue claims. Mr. Alexson 
informed me that he was going to do whatever the 3M attorneys decided to do, and if the 
3M attorneys would refuse to grant access to the inventors, then he would not sign the 
Reissue Declarations. I informed him that I would be sending the Reissue Declaration 
and accompanying documents to his home address for him to sign, and suggested to him 
that, if he did not want to sign it, then he should refuse delivery or return the contents of 
the package with the Reissue Declarations unexecuted. I forwarded via registered mail a 
letter to Mr. Charles A. Alexson on December 14, 2001. A copy of that letter is attached 
hereto as EXHIBIT 3, and a copy of the return receipt from the Post Office is attached 
hereto as EXHIBIT 4. I attached to the letter all of the documents that were filed at the 
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PTO (a copy of all of these PTO documents could be provided herewith, if needed). The 
letter clearly stated that returning the documents to me without signing the Reissue 
Declarations would evidence Mr. Alexson's refusal to sign the Reissue Declarations. Mr. 
Alexson returned the documents to me unsigned via Federal Express on December 18, 
2001, thereby evidencing his written refusal to sign the Reissue Declarations. A copy of 
the FedEx USA Airbill is attached hereto as EXHIBIT 5. 



inventors currently employed by 3M (Mr. James F. Pitzen and Mr. Jeffrey D. Smith), on 
or about December 13, 2001. I informed Mr. Sprague that I would be forwarding a copy 
of the Reissue Declarations and accompanying documents to his address at 3M, and I 
suggested to him that, if he did not wish to allow the inventors to sign the Reissue 
Declarations, then he should refuse delivery, or forward the package back to me with the 
Reissue Declarations unexecuted. I forwarded via registered mail a letter to Mr. Robert 
Sprague on December 17, 2001. A copy of that letter is attached hereto as EXHIBIT 6, 
and a copy of the return receipt from the Post Office is attached hereto as EXHIBIT 7. I 
attached to the letter all of the documents that were filed at the PTO (a copy of all of these 
PTO documents could be provided herewith, if needed). The letter clearly stated that 
returning the documents to me without signing the Reissue Declarations would evidence 
the inventors' refusal to sign the Reissue Declarations. Mr. Sprague returned the 
documents to me unsigned on January 2, 2002, thereby evidencing the written refusal of 
Mr. Pitzen and Mr. Smith to sign the Reissue Declarations. A copy of Mr. Sprague' s 
letter to me dated January 2, 2001 is attached hereto as EXHIBIT 8. 

5) I hereby declare that all statements made herein of my own knowledge are true and that 
all statements made on information and belief are believed to be true; and further that 
these statements were made with the knowledge that willful false statements and the like 
so made are punishable by fine or imprisonment, or both, under section 1001 of Title 18 
of the United States Code, and that such willful false statements may jeopardize the 
validity of the application or any patent issuing thereon. 



4c3) I contacted Mr. Robert Sprague, the 3M attorney representing the two 
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ENT ASSIGNMENT RECORDATION COVER SHEE$/^8338 



To th«Nioi!K*r2ble Commissioner of Patents and Trademarks: 
Please record the attached original document or copy thereof. 



"^Name of conveying party (ies): 

James F. Pitzeri, Jeffrey D. Smith 
and Charles E. Alexson 



Additional names of conveying party(ies) attached? 
□ Yes "No 



3^)Nature of conveyance: H Assignment f ^ 
Execution Date(s): June 10; 1994 



^2^ Name and address of receiving party (ies) 



Minnesota Mining and Manufacturing Company 
P.O. Box 33427 '* ; " ; ";f^: * 
St. Paul. Minnesota 55133-3427 

• : *\-:-y~{.^:r&& CP ^ •■ 




TO: 



-n 
o 



pplication number or patent number: 50306USA6A 



CS This document is being filed with a new patent application on June 10, 1994.| 
O This document is to be recorded against the following patent application or patent: 



5. fWne and address of party to whom correspondence 
;eming document should be mailed: 

Jeffrey J. Hohenshell 

Minnesota Mining and Manufacturing Company 
Office of Intellectual Property Counsel 
P.O. Box 33427 

St. Paul, Minnesota 55133-3427 



6. \otal number of applications and 
^ patents involved: 



7. Total fee (37 CFR 3.41) .... $40.00 



□ Previously submitted $£2 
H Enclosed* 



8. Please charge any additional fees or credit any 

overpayment to Deposit Account No. 13-3723. 



DO NOT USE THIS SPACE 



J3?^fetatement and signature. 



To the best of my knowledge and belief, the foregoing information is true and correct and any attached copy is 
a true copy of the original document. 



Jeffrey J. Hohenshell 





Printed Name of Attorney II ft' Signature / Date 

C j Total number of pages including cover sheet, attachments, and document: 



tfoa«n«ru to b« imotM wrtfi itqwtd cow ihwl Worm*uon to: 

of Pitaru & Tr«ctam«ita. Box A wig nmw o , Wmmt^qton. D.C. 202 31 
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ASSIGNMENT 



Whereas we, James F. Pitzen. Jeffrey D. Smith and Charles E. Alexson. with residences and 
citizenships as indicated below; have made an invention in 

< >" % ORTHOPEDIC SURGICAL DEVICE 

and have today executed an application for Letters Patent of the United Slates of America based thereon; 

Now t therefore, for good and valuable consideration, receipt of which is acknowledged, we have 
individually and jointly agreed to assign and transfer and do hereby assign and transfer unto the 
MINNESOTA MINING. AND MANUFACTURING COMPANY (sometimes designated as the Minnesota 
Mining Jtr M^fa^?AVig"'rftfnpflny), a corporation of Delaware, having its principal office at Saint Paul, 
Minnesota, its ; successors and assigns, the entire right, title, and interest in and to the said invention and 
application, and in and to any division or continuation (in whole or in part) of said application, and in and 
. to any and all iinpiuvements in the said invention made by us or any of us or made jointly with others 
(provided any ' soctf|iS^vement is made during, or within one year after the termination of, the 
employment byl^^inpany of whichever of us. solely or jointly with one or more others, has made 
: the same), aid in *5a^imy and all Letters Patent, reexaminations, reissues, or extensions thereof, of the 
- United States^olpSraaifand countries foreign thereto (including the right to apply for Letters Patent. 
Utility Modelsi^pf^wSStOTsV Certificates in foreign countries in its own name and to claim any priority 
rights for such fo^rei^n^piications to which such applications are entitled under international conventions, 
treaties, or otherwise)^ which have been or may be granted thereon or on any divisional, continuation (in 
whole or in part), renewal, reexamination, reissue, or other or further application based in whole or in part 
upon the said inventioox>r improvements thereon, to be held and enjoyed as fully and exclusively as they 
would have been byliis ?oir any of us had this assignment and transfer not been made. 

We do further agree for ourselves and for our heirs, executors, and administrators, to execute and 
deliver without further consideration any further applications, assignments, and documents, and to perform 
such other acts as we lawfully may, that may be deemed necessary by the said Company, its successors, 
assigns, and nominees,: fully to secure its right, title, and interest as aforesaid and to obtain or maintain 
Letters Patent, Utility Models, or Inventors' Certificates in any and all countries; 

And we do hereby authorize and request the Commissioner of Patents to issue any and all Letters 
Patent which n^lfc^pmted upon any of the said applications, to the said Minnesota Mining and 
Manufacturing Coinpany, as the assignee of the entire right, title, and interest therein. 

In witness whereof, we have hereunto signed our names on the day. and year set forth below. 



c-n 



STATE OF MINNESOTA 



COUNTY OF RAMSEY 



YTA 1 

r < 

•Y J 



On this 



sr. 




James F. Pitzen 

Residence: City of Maplewood, County of Ramsey, State of 

Minnesota 
Citizenship: United States of America 



day of 



m, known to me, a 



l< £^ , before me personally 

and known by me to be the person described 



appeared the above-named James F. Pitzen 
in and who executed the foregoing instrument, and who acknowledged thai he executed the same as their 
free act and deed, on the day and year aforesaid. 



SUSAN P. GUMATZ J 

NOTARY PUBUC— MINMSOTA > 
WASHINGTON COUNTY | 

J*T Coon. Eipirw Mar. ™. *W7j 





otjEry Public 
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Jeffrey D. Smith 
Residence: Marine on St. Croix, County of Washington, State 

of Minnesota 
Citizenship: United States of America 



STATE OF MINNESOTA 



COUNTY OF RAMSEY 



On this 



day of 



ith. khfcwn 



19" 



before me personally 



appeared the above-named Jeffrey D. Smith, kkb^n to me, and known by me to be the person described 
in and who executed the foregoing instrument, and who acknowledged that he executed the same as their 
free act and deed, on the day and year aforesaid. 





olary Public 



STATE OF MINN ES OX 



COUNTY 0* RAMSEY 



Charles E. Alexson 
Residence: City of River Falls. County of Pierce, State of 

Wisconsin 
Citizenship: United States of America 



On this 



day of(~\l! 
es E. AlexsomJuii 



before me personally 



appeared the above-named Charles E. AlexsonUchown to me, and known by me to be the person described 
in and who executed th~ foregoing instrument, and who acknowledged that he executed the same as their 
free act and deed, on the day and year aforesaid. 



£ Ntfr ary 



Public 



on 



JUN I 0 SU 



r-ATc* . Afiu i KADEMARK 
OFFICE 
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ASSIGNMENT 

MINNESOTA MINING AND MANUFACTURING COMPANY, a corporation of the State 

*lS, e % WaTe ' b8Vln8 a p,ae * of busin6SS al 3M Ccnwr, P. O. Box 33427, Su Paul, Minnesota 55133- 
3427 (hereinafter referred to as "3M"), may have right, title and interest (such as possibly record title) 
m certain patent rights and has agreed to transfer any interest it may have in such patent assets to 
LINVATEC CORPORATION, having a place of business at 11311 Concept Boulevard. Largo. 
Honda 33773 (hereinafter referred to as "LINVATEC") pursuant to and in accordance with the terms 
of an Asset Purchase Agreement between, the parties dated June 29, 1999 (the "Asset Purchase 
Agreement"). 

Know All By These Presents that for and in consideration of good and valuable consideration 
the receipt and adequacy of which is hereby acknowledged, 3M has assigned and transferred, and by 
these presents does assign and transfer, to 1.INVATBC 3Ms right, title and interest in and to the 
following United States Patents and Patent Applications: 



Patent No. 


Iraucd 


D-364,463 


11/21/95 


D-3 79.795 


6/1 0/97 


REJ3.362 


10/2/90 


4,386,609 


6/7/83 


A A 1 A tfV^T 

4,414,967 


11/15/83 


4,500,025 


2/19/85 


4,527,726 


8/6/91 


4440,110 


9/10/85 


4,569,469 


2/11/86 


4,648,541 


3/10/87 


4,728,876 


3/1/88 


4,736,742 


4/12/88 


4,819,334 


4/1 1/89 


4,834,092 


5/30/89 


4,872v»52 


10/10/89 


4,901,712 


2/20/90 


5,080,983 


1/14/92 


5,540,374 


7/30/96 


5,553,675 


9/10/96 


5,575,054 


11/19/96 


5,697,158 


12/16/97 


5,792,573 


8/1 1/98 


Serial No. 


Filed 


08/693,917 


8/5/96 


08/723,800 


9/30/96 



66E LZL 



'031VANI1 :A9 1N=?5? 
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and in accordance with and to the extent set forth in the Asset Purchase Agreement continuations, 
coniintiations-irvpart, divisions and patents issuing thereon, reexaminations, reissues and extensions 
of any such patents, , including 3M*s rights of priority resulting from the filing of the applications on 
which the said United States patents have issued. 

This assignment includes all of the patents and patent applications listed on the attached 
Schedule 1.04 which includes all of the aforementioned U.S. Patents and patent applications.. 



IN WITNESS WHEREOF, 3M has caused these presents to be signed, by its 
Stfrff M$ finA.Pteef tP /WlSel thereto duly authorized this;j2^ **y of 

^SbpbsKae r — ~ > 2000 

*' s MINNESOTA MINING AND MANUFACTURING? COMPAN Y 

Stall Vice President end 
Chief Intel lectual Property Counse I 




State of f^tnnd.SotcL ) 
County of 

On this day of ^fifcfyiJhsjr 2000 before mc personally appeared 

Gla^ti L. .^WvujaW to mc personally known, who, being by me duly 

swomTdra sav that he/she is Sh>ff VP OjJ /Z 7 UCUs&sl L of Minnesota 

Mining and Manufacturing Company, that said instrument was signed on behalf of said corporation 
by authority of its Board of Directors, and he/she acknowledged said instrument to be the free act and 
deed of said corporation. 



(SEAL) 



JEAN a KISTLER 
MrComn.Mi»J«hai moot 



V NoSy Public^ 



P 33Vd 



'LLV* 665 LZL 



J331VANI1 : A8 1N3S 



HUNTON& 
"WILLIAMS 



December 14, 2001 



1751 PINNACLE DRIVE 
SUITE 1700 

MCLEAN, VIRGINIA 22102 

TEL 703 • 714 * 7400 
FAX 703 -714 -7410 



PATRICK A. DOODY 
DIRECT DIAL: 703-714-7645 
EMAIL: pdoody@hunton.com 



FILE NO: 54525.000055 



VIA Registered Mail 

Mr. Charles E. Alexson 
12651 W. Twin Lake Road 
Hayward, WI 54843 

Re: Reissue Declaration for Reissue of U.S. Patent No. 5,792,573 
Our Reference No. 54525.000055 

Dear Mr. Alexson: 

I am enclosing for your signature a copy of a Reissue Declaration for the above- 
captioned patent, naming you as one of the inventors. The Reissue Declaration is 
accompanied by all of the documents that we filed at the United States Patent and 
Trademark Office when we filed the reissue application. These documents include: 
(i) a Reissue application including Specification, Claims, Abstract, and a copy of the 
drawings; (ii) a Preliminary amendment adding broader claims 13-35; (iii) an Original 
Reissue Declaration filed in parent application Serial No. 09/637,339; (iv) a Certificate 
under 37 CF.R. §3.73(b) and Consent of Assignee; (v) a Request for Transfer of 
Drawings from Original Patent to Reissue Application with attached drawings; and 
(vi) an Offer to Surrender Pursuant to 37 CF.R. § 1.178. 

Returning this package and its contents without signing the Reissue Declaration or the 
Original Reissue Declaration will constitute your refusal to sign. 



t regards 




^atrick A. Doody 



PAD 
End 



ATLANTA BANGKOK BRUSSELS CHARLOTTE HONGKONG KNOXVILLE LONDON MCLEAN MIAMI 
NEW YORK NORFOLK RALEIGH RICHMOND WARSAW WASHINGTON 

www. hunton.com 



SENDER: COMPLETE THIS SECTION 


COMPLETE THIS SECTION ON DELIVERY 


m Complete items 1 , 2, and 3. Also complete 
item 4 if Restricted Delivery is desired. 

■ Print your name and address on the reverse 
so that we can return the card to you. 

■ Attach this card to the back of the mailpiece, 
or on the front if space permits. 


A. Received by (Please Print Clearly) 


B. Date of Delivery 

/2 ~/y-c/ 


C. Signa^S //I /) < D Agent 

X \^t^[^^J0l^^J-^ □ Addressee 


1 . Article Addressed to: 

Charles E. Ale::son 
12651 W. Twin Lake Road 
Hayward, WI 548^3 


D. Is delivery address different/from item 1 ? O Yes 
If YES. enter delivery address below: □ No 


Atty Dkt.No 545:^5.55 


3. Service Type 

□ Certified Mail : £2F Express Mail 

D Registered □ Return Receipt for Merchandise 

□ Insured Mail □ C.O.D. 


4. Restricted Delivery? (Extra Fee) Q Yes 



2. Article Number (Copy from service label) 

EK7 1354181 7US 



PS Form 381 1 , July 1999 Domestic Return Receipt 1Q2595-GQ-M-0952 




United States Postal Service/^ 

Pm 



• Sender: Please orin^ vo 



address, aRd^fP^in-ttus-bo^ — 



Patrick A. Doody, Esq. 
Hunton & Williams 
1751 Pinnacle:Dr. , Ste. 1700 
McLean, VA 22102 



2L^o^-*-^ev-*<> iHliltililiiiiliiiuiiltiuiiiluluiliiilliiiililiiiltilLi 



HUNTON& 
"WILLIAMS 



TEL 703 - 714 -7400 
FAX 703 • 714 • 7410 



1751 PINNACLE DRIVE 
SUITE 1700 

MCLEAN, VIRGINIA 22102 



PATRICK A. DOODY 
DIRECT DIAL: 703-714-7645 
EMAIL: pdoody@hunton.com 



December 17, 2001 



FILE NO: 54525.000055 



VIA REGISTERED MAIL 
RETURN RECEIPT REQUESTED 



ET 43Dfi37MDfl US 



Mr. Robert Sprague 

Minnesota Mining and Manufacturing Company 
Office Of Intellectual Property Counsel 
P.O. Box 33427 
St. Paul, MN 55133 

Re: Reissue Application Based on U.S. Patent No. 5,792,573 
Our Reference No.: 54525.000055 



Dear Bob: 

We are enclosing a copy of a Reissue Declaration for the above-captioned patent. The 
patent names two current employees of 3M, Mr. James F. Pitzen, and Mr. Jeffrey D. 
Smith. You have previously informed us that you represent these two individuals in 
your capacity as Intellectual Property Counsel for 3M. We kindly ask that you 
forward the enclosed Reissue Declaration and associated papers to these inventors 
for their signature. 

The Reissue Declaration is accompanied by all of the documents that we filed at the 
United States Patent and Trademark Office when we filed the reissue application. 
These documents include: (i) a Reissue application including Specification, Claims, 
Abstract, and a copy of the drawings; (ii) a Preliminary amendment adding broader 
claims 13-35; (iii) an Original Reissue Declaration filed in parent application Serial 
No. 09/637,339; (iv) a Certificate under 37 C.F.R. §3.73(b) and Consent of Assignee; 
(v) a Request for Transfer of Drawings from Original Patent to Reissue Application 
with attached drawings; and (vi) an Offer to Surrender Pursuant to 37 C.F.R. § 1.178. 

Returning this package and its contents without signing the Reissue Declaration or 
the Original Reissue Declaration will constitute the above-named inventors' refusal to 
sign. 



HUNTON& 
WILLIAMS 



Mr. Robert Sprague 
December 17, 2001 
Page 2 



We look forward to receiving the executed documents or returned package in due 
course. 

^J^^S^st regards, 

Patrick A. Doody 

PAD 

End. 



SENDER: COMPLETE THIS SECTION 



Complete items 1, 2, and 3. Also complete 
item 4 if Restricted Delivery is desired. 
Print your name and address on the reverse 
so that we can return the card to you. 
Attach this card to the back of the mailpiece, 
or on the front if space permits. 



1 . Article Addressed to: 

Mr. Robert Sprague 

Minnesota Mining and Manf . Co. 

Office of. Intellectual 

Property Counsel 
P.O. Box 33427 
-St. Paul, MN 55133 

Phone: 651-733-4247 



-COMPLETE THIS SECTION ON DELIVERY 



A. Received by (Please Print Clearly) 



C. Signature 




B. Date of Delivery 



□ Agent 

□ Addressee 



D. Is delivery address differer^roW,iter^"l'Z s ^CJ Yes 
If YES. enter delivery ab^ress^elow:,^ □ No 

vj\ ISA /■-/ 



V 



3. Service Type V ^^f5 L \- ( £^^/ 

□ Certified Mail S'ExpisslMair^ 

D Registered □ Return Receipt for Merchandise 

□ Insured Mail □ C.O.D. 



4. Restricted Delivery? (Extra Fee) 



D Yes 



2. Article Number (Copy from service label) 

ET430837408US 



PS Form 3811, July 1999 



Domestic Return Receipt 



102595-00-M-0952 



United States Postal Service 



First-Class Mail 
Postage & Fees Paid 
USPS 

Permit No. G-10 



• Sender: Please print your name, address, and ZlP+4 in this box • 



Patrick A. Doody, Esq. 
Hunton & Williams 
1751 Pinnacle Dr., Ste. 1700 
McLean, VA 22102 

Atty Dkt No 54525.000055 



lnI,lui I ! ! Hll!hH I .l ) lt t il.luln i ;iulluni 1 I ! l.lnIini 



I 



Robert W. Sprague 
Assistant Chief Intellectual 
Property Counsel 



Office of Intellectual 
Property Counsel 



3M Innovative Properties Company 



3M Center 
PO Box 33427 

St. Paul. MN 55133-3427 USA 
651 733 4247 
651 736 3833 Fax 
rvvsprague2@mmrn.com 



January 2, 2002 



VIA FEDERAL EXPRESS 



Patrick A. Doody, Esq. 
Hunton & Williams 
1751 Pinnacle Drive 
Suite 1700 

Mclean, Virginia 22102 

Re: Reissue Application Based on U.S. Patent No. 5,792,573 
Your Ref. No.: 54525.000055 

Dear Patrick: 

As requested, enclosed please find the unsigned reissue papers that you sent me. 
Very truly yours, 




RWS/jlb 
Enclosures 




socket No. 50306USA6A 



ENT ASSIGNMENT RECORDATION COVER 



To thd s f46iJtf>rSble Commissioner of Patents and Trademarks: 
Please record the attached original document or copy thereof. 



1^) Name of conveyino party (ies): 

James F. Ptaen, Jeffrey D. Smith 
and Charles E. Alexson 



Additional names of conveying party(ies) attached? 
□ Yes "No 



3?)Nature of conveyance: H Assignment ^ ^ 
Execution Date(s): June 10i 1994 



^) Name and address of receiving party(ies) 

Minnesota Mining and Manufacturing Company 
P.O. Box 33427 —f^? "* 

St. Paul. Minnesota 55133-3427 




I o 



n 



application number or patent number: 50306USA6A 



Kl This document is being filed with a new patent application on June 10, 1994j| 
□ This document is to be recorded against the following patent application or patent: 



5. f^HTva and address of party to whom correspondence 
;eming document should be mailed: 

Jeffrey J. Hohenshell 

Minnesota Mining and Manufacturing Company 
Office of Intellectual Property Counsel 
P.O. Box 33427 

St. Paul, Minnesota 55133-3427 



5?Vo 
pit 



6. \otaI number of applications and 
i tents involved: 



7. Total fee (37 CFR 3.41) . . . 

O Previously submitted 
63 Enclosed ' 



$40.00 



8. ^f* Please charge any additional fees or credit any 
overpayment to Deposit Account Wo. 13-3723. 



DO NOT USE THIS SPACE 



"^^tatement and signature. 



To the best of my knowledge and belief, the foregoing information is true and correct and any attached copy is 
a true copy of the original document. -/>;. 



Jeffrey J. Hohenshell 




Printed Name of Attorney ff /> Signature / Date 

C ) Total number of pages including cover sheet, attachments, and document: 



Wi6e4i 



W«J doCWt««na to bm t*cor<**d wrd"» r«qwf«d CXnrmr a^-tt «rWorm«Oon to: 
Co*w^»ierw <A Pft«W & Tr«tam«rk«. Sox AiigriTwti. W«Nngtoa DC 30231 



93555215 
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Whereas we, James F. Pitzen. Jeffrey D. Smith and Charles E. Alexson. with residences and 
citizenships as indicated below; have made an invention in 

ORTHOPEDIC SURGICAL DEVICE 

and have today executed an application for Letters Patent of the United States of America based thereon; 

Now, therefore, for good and valuable consideration, receipt of which is acknowledged, we have 
individually and jointly agreed to assign and transfer and do hereby assign and transfer unto the 
MINNESOTA MINING AND MANUFACTURING COMPANY (sometimes designated as the Minnesota 

. Mining & M^" fi ^'»""£ Prtmpony ) , a corporation of Delaware, having its principal office at Saint Paul. 
Minnesota, its successors and assigns, the entire right, title, and interest in and to the said invention and 
application, and in and to any division or continuation (in whole or in part) of said application, and in and 

. to any and all improvements in the said invention made by us or any of us or made jointly with others 
(provided any su^|in^ovement is made during, or within one year after the termination of, the 
employment ^ the mdTCompany of whichever of us, solely or jointly with one or more others, has made 
the same), and mand Jx&mny and all Letters Patent, reexaminations, reissues, or extensions thereof, of the 
United States'of^XInm foreign thereto (including the right to apply for Letters Patent. 

/Utility Modds^ i W < iay^bots\ Certificates in foreign countries in its own name and to claim any priority 
rights for such fora^applications to which such applications are entitled under international conventions, 
treaties, or otherwise)^ which have been or may be granted thereon or on any divisional, continuation (in 
whole or in part), renewal, reexamination, reissue, or other or further application based in whole or in part 
upon the said inventioa^or improvements thereon, to be held and enjoyed as fully and exclusively as they 
would have been tryltts^bV any of us had this assignment and transfer not been made. 

We do further agree for ourselves and for our heirs, executors, and administrators, to execute and 
deliver without further consideration any further applications, assignments, and documents, and to perform 
such other acts as we lawfully may, that may be deemed necessary by the said Company, its successors, 
assigns, and nominees, fully to secure its right, title, and interest as aforesaid and to obtain or maintain 
Letters Patent, Utility Models, or Inventors* Certificates in any and all countries; 

And we do hereby authorize and request the Commissioner of Patents to issue any and all Letters 
Patent which may ^ be" granted upon any of the said applications, to the said Minnesota Mining and 
Manufacturing Company, as the assignee of the entire right, title, and interest therein. 

* In wi mess "whereof, we have hereunto signed our names on the day and year set forth below. 



STATE OF MINNESOTA 

COUNTY OF RAMSEY 




James F. Pil2en 
Residence: City of Maplewood. County of Ramsey, Stale of 

Minnesota 
Citizenship: United States of America 



On this 



day of CXAft/^Q 
s F. Pitzen, kjTeMi to me, a 



l^jtt k e * ore me personally 

and known by me to be the person described 



appeared the above-named James 
in and who executed the foregoing instrument, and who acknowledged that he executed the same as their 
free act and deed, on the day and year aforesaid. 



c-n 



SUSAN P. GUMATZ J 

MOT ART PUBLIC — MINNESOTA $ 

WASHINGTON COUHTY i 

/ My Comm. Exprts Mor. 16. 
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STATE OF MINNESOTA 



COUNTY OF RAMSEY 



} 



Jeffrey D. Smiih 
Residence: Marine on St. Croix, County of Washington, Stale 

of Minnesota 
Citizenship: United States of America 



On this 



1 0^ 



day of 



Is RM , before me personally, 

appeared the above-named Jeffrey D. Smith, khi>wn to me, and known by me to be the person described 
in and who executed the foregoing instrument, and who acknowledged that he executed the same as their 
free act and deed, on the day and year aforesaid. 



kn"n3o^™ 




SUSAH P. 61JMATZ 
WASHINGTON COUOT 




otary Public 



STATE OF MINNESOTA 



COUNTY OF RAMSEY 



} 



Charles E. Alexson 
Residence: City of River Falls. County of Pierce. Stale of 

Wisconsin 
Citizenship: United States of America 



ss. 



On this ICT* 4 — day oflT Xl V ft^ 



19' 



before me personally 



appeared the above-named Charles E. AlexsonOchown to me, and known by me to be the person described cn 
in and who executed the foregoing instrument, and who acknowledged that he executed the same as their o" 
free act and deed, on the day and year aforesaid. — 



11 
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ASSIGNMENT 

MINNESOTA MINING AND MANUFACTURING COMPANY, a corporation of the State 
IaZ?T***' i™'" 8 a place of bush,8SS al 3M Center, P. 0. Box 33427, Sl Paul, Minnesota 55133- 
3427 (hereinafter referred to as "3M"), may have right, title and interest (such as possibly record title) 

T^^^VS^fEi y** 6 10 tnin4 * fcr Wy mtenst ]t raav have in suc " Pa*™ assets to 

tf I ^ A I5£, C J? RPORATIaN ' havinfi 3 P 1 *" of business al 11311 except Boulevard, Largo, 
Florida 33773 (hereinafter referred to as "LTNVATEC") pursuant to and in accordance with the terms 
of an Asset Purchase Agreement between the parties dated June 29, 1999 (the "Asset Purchase 
Agreement"). 

Know Ail By These Presents thai for and in consideration of good and valuable consideration 
the receipt and adequacy of which is hereby acknowledged, 3M has assigned and transferred, and by 
these presents does assign and transfer, to l-INVATEC 3Nfs right, title and interest in and to the 
fof lowing United States Patents and Patent Applications: 



Patent No. 


IstKtcd 


D-364,463 


11/21/95 


D-379.795 


6/1 0/97 


REJ3.362 


10/2/90 


4,386,609 


6/7/83 


4,414,967 


11/15/83 


4,500,025 


2/19/85 


4,527,726 


8/6/9! 


4,540,110 


9/10/85 


4,569,469 


2/11/86 


4,648,541 


3/10/87 


4,728,876 


3/1/88 


4,736,742 


4/12/88 


4,8 J 9,334 


4/11/89 


4,834,092 


5/30/89 


4,872^*52 


10/10/89 


4,901,712 


2/20/90 


5,080,983 


1/14/92 


5,540,374 


7/30/96 


5,553,675 


9/10/96 


5,575,054 


11/19/96 


5,697,158 


12/16/97 


5,792,573 


8/1 1/98 


Serial No, 


Filed 


08/693,917 


8/5/96 


08/723,800 


9/30/96 
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and in accordance with and to the extent set forth in the Asset Purchase Agreement, continuations, 
continuations-in-part, divisions and paients issuing thereon, reexaminations, reissues and extensions 
of any such patents, , including 3M»s rights of priority resulting from the filing of the applications on 
which the said United States parents have issued. 

This assignment includes all of the patents and paLenl applications listed on the attached 
Schedule 1.04 which includes all of the aforementioned U.S. Parents and patent applications.. 



IN WITNESS WHEREOF, 3M has caused these presents to be signed, by its 
Vl/frid Pktef tP CbUr&Ll thereto duly authorized this 1 lO™ day of 

MINNESOTA MINING AND MANUFACTURING COMPANY 




Staff Vice President and 

Chief Intel leciual Property Counsel 



State of Minnesota- ) 
County of 

On this day of r&tfjhfr* 2000 before mc personally appeared 

GohJ L. G^r^iA w mc personally known who. being by me duly 

swaTTi'dig sav that he/she is SMT VP W C^if f dCicnSel of Minnesota 

Mining and Manufacturing Company, that said instrument was signed on behalf of said corporation 
by authority of its Board of Directors, and he/she acknowledged said instrument to be the free act and 
deed of said corporation. 



(SEAL) S 



JEAN S. KISTLER 

MTWIV PUBLIC MINNESOTA 




Notary Public 
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